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Lifts 12,0001bs. 4° 
forward like a 
Fork Truck 
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MECHANICAL HANDLING 
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Papa it THERE .... 
OR THERE.... 
On Uwene.... 


Imagine your machines stuck down on a felt base | 
which can absorb over 80°, of vertical vibration, 
which has a holding power of 50Ib. to the square 
inch, which does away with bolts, grouting, damaged 
floors. Then imagine deciding to change 
your layout when the workers have 


left one evening and having all the machines ready for action} 





again in the morning. That’s what Croid-Cooper 


can do for you. Send for details to-day. 


(B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


TELEPHONE: BRYNMAWR _ 312 
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Structural Engineers 
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Photo by courtesy of the Wales Gas Board 


Coolers that reduce 
cooling water consumption 


In gas works, steel works, cold storage plants and factories 


of all types, the world over, “ Visco” Steel Shell Water 
Coolers have cut down the consumption of water used for 
cooling considerably. The saving is often as much as 97% 


compared with the use of Mains water used only once and 


then run to waste. 
With ** Visco” Steel Shell Coolers there is no waste as the LIM ITED 
water is recirculated continuously with a loss of only about 


3% by evaporation. 

The illustration shows two “ Visco” Steel Shell Coolers, “2SEC 
each of 6,900 g.p.h. capacity, used for cooling gas condensers 
at the Point of Ayr Works of the Wales Gas Board. These 
units can be used together or separately as occasion requires. 


MACHINES 


A RICHMOND S.R.2 Radial Drilling Machine operating 


in the workshops of this famous brickmaking firm. 


One user whose weekly consumption was SENO FOR LEAFLETS 
approx. 500,000 gallons states that, after instal- 


ling a “ Visco” Steel Shell Water Cooler, his giving specifications and full technical 
consumption dropped to about 10,000 gals. per information on 


week—a saving of 490,000 gals. Ask for List RICHMOND DRILLING 
No. 524. AND 
MILLING MACHINES 


Consult us on Water Cooling matters Fi menor s ‘ie em 


Hillidge Works, Leeds, 10. ies, 
NO. 4 “ 
THE VISCO ENGINEERING CO. LTD. STAFFORD RD. CROYDON| | Sige) Tel: Leeds 7603213 a 


— a 





Phone: Croydon 4181 
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LOW-SPEED MOTOR UNITS 


Type RGD with : — 


e CO-AXIAL DRIVE 
e RATIOS UP TO 25:1 
e POWER OUTPUTS UP TO 25 hp. 
The motor component may 


e A.C. or D.C. be a squirrel-cage (including 
British Standard Dimension), 
slip-ring, or D.C. machine; 
a variety of enclosures are 
available to suit the appli- 
cation. 

















Neither gears nor motor 
is disturbed by removal 
of the top-half casing. 














Helical teeth provide 
smooth running at an 
efficiency of not less than 
98%. 

















All pinions, wheels, and 
bearings readily acces- 
sible for inspection. 














Low specific loading of 
gears and bearings en- | 
sures long life. 














Visible oil level for ease 
of maintenance. 

















Robust and generous 
x casing has ample thermal | 
— a capacity. 








| 
' 





THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY - ENGLAND 
an A.E.1. Company ASI 


) d BRITISH THOMSON-HOUSTON 
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A. C. COMMUTATOR MOTORS ... 
for driving at EXACT speeds 


In industries ranging from biscuit making to textiles, from steel fabrication to 

stocking manufacture, Fuller A.C. Commutator Motors are proving their worth. 

With a commutator motor drive, a machine can be run at eractly its critical 

maximum speed, giving optimum output. Apart from increased productivity, 

a commutator motor also brings savings in power costs, paying for itself 

years before the end of its working life. 
With almost half a century's experience 

of designing and building commutator 
motors, we are well able to 

advise on their application to 


any industrial process. 


consult [FULLER | 
ELECTRIC 


DIAMOND (698-1958 |UBILEE 


| Telephone : LARKswood 2350 


FULLER ELECTRIC LTD -: FULBOURNE RD ~- LONDON E.17 {iso at Birmingham, Glasgow and Manchester 


A member of the Hawker Siddeley Group = 


il 
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| __, Sutton( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 

© Mor HIGH PRODUCTION, 
© [Lich QUALITY STRAIGHTENING OF STEEL 
~ Tbr NON-FERROUS TUBES AND PIPES 





AVAILABLE IN 
e ALL SIZES FOR 
=> WB/, to 24 tubes 





MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


2 eatures OPERATES WITHOUT GUIDES 
CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE. 







NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON 


xclusive 





ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


q IR JAMES FARMER NORTON & co. LTD. Telephone - Blackfriars 361 3-4-5. 3492-3 Telegrams : “‘Agricola’’ Manchester 





PULL LULL LLL LL 


GENERAL 
FABRICATION 


7 


) PROFILE 
1 -CUTTING 


CONSE sinsecisiesmnsetbodibamialeal : 














A Humidifying Drum with 12 compartments 
for paper mill, size 6’ 0” dia. x 8’ 6° long. 











_ 29, MURIESTON CRESCENT, EDINBURGH, II *:::3" 
Oi 1g 
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Since 1770.1, 


. . . the name of Horseley has 
been associated with major British 
engineering achievements. 
‘The early pioneering spirit, evi- 
denced by the construction of the . é‘ 
world’s first iron steamship in # 
1822, is as strong today in meeting a 
the challenge of contemporary 
‘engineering problems. 4 
The Horseley Group offers a wealth 1 
of experience, and extensive 
facilities to meet the most exacting 
demands of Constructional, 
Chemical, Civil, Gas and Water 


Engineering. . 


HORSELEY 


TOU 
HORSELEY BRIDGE 


THOMAS PIGGOTT LTD 
TIPTON * STAFFS 
Telephone: Tipton 1104 


MECHANS LIMITED 
SCOTSTOUN IRON WORKS 
GLASGOW 
and Associated Companies 


Lt] 

















7 
Also at 
LONDON .- SHEFFIELD 
NEWCASTLE WADDON 


te 


Le 


on we srm anal ao 8 08 OF OF nm a 
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BIRMINGHAM MIDLAND 5731 P.B.E. - CARDIFF 25471 


M.I.L. 


ELECTRICAL INSTALLATION 


MAINTENANCE ELECTRICAL 


CONTRACT and DAY WORK 





MACHINERY INSTALLATIONS LTD 
60a, HIGH STREET, ACTON 
Wide LONDON, W.3. Phone: ACORN 6044 P.B.E. 


a 
| Hi . C rc 





GLASGOW CITY 6597 - NEWCASTLE-UPON-TYNE 22336 











We have modern plant 
and 100 years 
Experience which 
enables us to carry out 
a great variety of work 
and meet all needs. 


























Well-equipped tool- 
room for the 
manufacture of the 
necessary tools to your 
designs or our own. 








Examples of general sheet metal work shown here rer 
an Air Compressor Control Panel, a High Pressure Grease Ole 
penser, and on the right, an Oil Tank used for the automatic 


lubrication of commercial vehicles. 























Contractors to Admiralty, Ministry of Supply and G.P.O. 













ss 





BEN ee Te 
Rasa” eae 


J. RICHARDS. & SONS LTD. 


31 - 37 WELLESLEY ROAD - CROYDON - SURREY 





Telephone: CROYDON 2128/9 
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for want of a nail... ; 

Corrosion is Industria] Enemy No. 1, and the battle against i 

it is never-ending. To lose the battle might mean a complete shutdown while 4 

costly repairs are carried out to plant and buildings. The way to fight corrosion is a 

by keeping it at arm's length. Look for the small, local trouble spot, and deal with it 3 

before it has time to grow into something more serious. Call in the experts, q 

who can help you to find trouble before trouble finds you—and help 4 

you to deal with it effectively at the most economic cost. 4 

For sure defence against corrosive attack, call in 7 
SEMTEX INDUSTRIAL DIVISION ml 

COnsTRUCTIONS & Specialists in anti-corrosion treatments, and industrial floors for every purpose 
pa ty spears we Lond 
SEMTEX LTD Cale 








SEMTEX LIMITED - industrial Division (Dept. £4.) - 50 Blackfriars Road - Salford3 - Lancashire - Telephone: Deans ate 2!28 g 


1 hd 
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For the 
fabrication 


of wire products 


Weldmesh 


in rolls or sheets 





is an ideal 


material 





Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 


standard sizes you will find a mesh size and wire gauge 


eens 


to suit every purpose. 


A technical service is available to handle any problems. 





Weldmes! egistered trade name and is supplied direct to users by the sole manufacturers: 
THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


ey London, ‘ingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Export Sales: 54 Grosvenor Street, London W.1 


Calcutta, nnesburg, Singapore, Vancouver. 
new. eee 


a 
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Patent No. 591835 


0}, fe): ) Flele 
in WORTHITE 


With the introduction of Worthite—a specially developed austenitic 
steel of superior corrosion resistant qualities, proof against many alkalis 
and acids, particularly sulphuric acid—Worthington-Simpson have 
made the pumping of highly corrosive liquids a commercially economic 


proposition, 


TL 


no longer a pumping 


problem 













put it to the test... 
Write for WORTHITE Steel |4" specimen 
discs and test this material under your 





own site conditions. 


DARE » 





orthington “e Simpson LTD NEWARK - TS 



































GROUP OF COMPANIES ier 
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gn Ml Medtiy, Light 
“a NON - FERROUS 
SAND CASTINGS 











N ALUMINIUM BRONZES * MANGANESE 
BRONZES + NICKEL BRONZES * PHOSPHOR 
BRONZES * GUN METALS * ALUMINIUM 


ETC. * PATTERNMAKING AND MACHINING 


HERE IS A GROUP OF TYPICAL BRONZE 
CASTINGS THE LARGEST WEIGHING 35 CWTS 


nyt cast PHOSPHOR 

sRONZE AND GUN 

METAL» SOLID AND 

ike BARS FOR 

benge § atevacuia Teameer th) *busnes LINERS ETC. 


uae of lope 
NEWCASTLE e STAFFS e Phone: 68011-2-3 











2-STROKE 


OPPOSED-PISTON 
ECCENTRIC TYPE 


UP TO 6,000 B.EP. 


turbo-charged with air- 

















we eno supply cooling, resulting in 


Tour-stroke engines a 
with or without greater output an 


oe ab ot Gunton : 
as 
engines up to reduced fuel consumption 


2,100 bh.a 


One of eleven 6-cyl. engines ordere by th 
Iraq Petroleum Company 


ane ae 


HARLAND & WOLFF 


Enquiries: Queen's Island. Belfast LIMITED 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTOR 


London Office: 9, Whitehall, $.W.1 
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drives for the chemical industry 















The ENGLISH ELECTRIC Company designs and manufactures 
a wide range of drives for general or 
special applications in the chemical industry. 
This half-stator undergoing test is part of 
a 1,000 h.p., 136 r.p.m. synchronous motor 
for a compressor drive. 
Similar motors are being supplied 

to a modern chemical plant to 

compress ethylene during 
the manufacture of polythene. 








OOS Sod 






HE ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C,2 Pig 


Electrical Plant Sales, Stafford : 


32 i 
” bs BRADFORD . LIVERPOOL _ ACCRINGTON i 


WORKS: STAFFORD + PRESTON t RUGBY 
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LOST GRAVEL RECOVERED . 
ON M&C FLOATING CONVEYORS) 


At Lingerfield Quarry, Knaresborough, The gravel is being won safely to the full depth 
about 600,000 cu. yds. of sand and gravel had been over the whole area, and is carried to the plant 
left under water, because the deposit in a continuous stream. There is no waiting, 
could not well be worked from the shore deeper than no unloading of barges, and no trouble with 
15 to 25 ft. Now it is being recovered by a grab, the large stones. The conveyors have done everything 
mounted on a pontoon, which delivers to asked of them, and again proved themselves 


three M&C floating conveyors hinged together. reliable in all weathers, ashore or afloat. 


MECHANICAL 
MAVOR & COULSON LTD Sa 
french 

Bridgeton, Glasgow S.E. - Olive Grove Rd., Sheffield 2 - 36 Victoria St., London S.W.I Peas 


The three M&C conveyors on pontoons, bringing the gravel from the dredge. 
On land, more M&C conveyors complete the connection to the treatment plant, hr 
and also handle the output from the dry face. 
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IqUuUALITY 
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CON TROXL 


of pressure 


die castings 
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Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 


variance from specification to be quickly identified. 


With the utmost confidence, we can therefore 


claim to supply castings only of the highest quality. 


Quotations, without obligation, from drawings, 
specifications or samples. 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


DIE CASTING DIVISION 


TOTTENHAM, LONDON, N.17 
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In search of 
THE RIGHT SOLUTION 








5 ] OR the efficient cleaning and degreasing of : 
every known metal and alloy there 1s an a Wed 
“SA.C.” specific. For treatment in circumstances 
complicated by unusual conditions—the answer can 

be found by the “S.A.C.” technicians. Consultation 

with “SA.C.” ts the shortest, most economical way 

of finding the right solution for your metal cleaning 

problems. We have the equipment of today — 


the experience of many years. 


PRO 
o* Vey 
4% 
% 





“Ro 
proo® Oucts 


SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS * CENTRAL AVENUE 


WEST MOLESEY + SURREY +4 


Telephone: Molesey 4484 (5 lines) hia \ ; 


Telegrams: Sunanticor, East Molesey 
; ; 


Manufacturers of 
STRIPALENE * FERROCLENE * ALOCLENE * FERROMEDE »* BRAZOCLENS 
. (Regd. Trade Marks) ; i 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY F 


FRAN a eee teatm ice, 
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Further details from :- 





UNIQUE DEPARTURE IN MOTOR PROTECTION 





Motor protection switch with built-in thermal 


Occupies less than 3” cube. Available for flush, 

panel and metalclad surface mounting. Specially and magnetic overloads. Single or multi-pole. 
suitable for machine tools, domestic appliances Ratings from 0-07 amp to 10 amps. Up to 
etc. Economical in space and price. 500 volts. 





CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of WEBER (Swiss) 








The low-price . TRANSPORTABLE 
answer to your haulage problems 


Photogpaph illustrotes unit 
being lifted from ground 


A SMALL FRACTION OF THE COST OF CONVENTIONAL socket by Standard Fork 


CAPSTANS @ TRANSPORTABLE @ A 
TO STEAM LOCOMOTIVES @ SIMPLE 


@ ABOVE GROUND MAINTAINANCE @ EASY TO INSTAL 


@ WIDE RANGE OF MODELS AVAILABLE 


USEFUL AUXILIARY Truck. 


TO USE 


ie. , 


@ DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON S@., LONDON, W.8 


Telephone : WESTERN 7653 Cables : 


SADIUNIT, LONDON 


. and don’t forget— 


Ask for Literatu 


re 250/S 
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they go to Town... 








In the production 
line, this A.E.1. type 
Radial is drilling 
and tapping jin. 
B.S.F. and 1in. B.S.P. 
holes in a Crawler 
Tractor gear box. 

Three-way _ base- 
plate set-up uses 
machine to its 
maximum capacity. 


Co. Ltd. 


GAINSBOROUGH — LINCS 


In the toolroom, an 
A.E.|. type Radial is 
used for accurate 
work, in this case 
drilling a jig plate, 
the holes having 
been plotted previ- 
ously on a jig-boring 











machine. 
Write for leaflets 
on the complete 
TOWN range of 
machines. 
Ke ESTABLISHED - 1903 
FRED TOWN & SONS LTD 
HALIFAX - YORKS 
Tu 



























SPRINGS AND 


SPRING 


FOR ENGINEERING PURPOSES 


slephone shy 
SHEFFIELD 2eq7m 
om 


N TONK 
CENTRAL’ SPRING WORKS 
Furnace Mil, SHEFFIELD. 3 





WASHERS 





For every storage and 








TONK HEFFIELD.3 





STORAGE & TRAN 


Write for full particulars to :— 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metetru, Southtet, Londen 





PORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 


Steel Horizontal Tanks, 


transport purpose. 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 














17 





Exploit 
Electrical 


Progress! 


ELECTRICAL ENERGY offers a 
distinctive service to its readers. 


It is a monthly journal designed to 
provide them with a steady flow of 
accurate and up-to-date informa- 
tion exclusively about those matters 
which concern them as electrical 


engineers. 
Its purpose is to pass on to its 


readers the knowledge gained by 
others in the course of their work. 


The following is a representative selection 
of titles:— 


System Generated Overvoltages (2 
Parts). 


Electrical Insulation (2 Parts). 
A Symmetrical Component Voltage and 
Current Analyser. 


Impulse Voltage 
Immersed Insulation. 


Permanent Magnets (2 Parts). 
Automatic Power Plant for Telecom- 
munication Equipment. 

Control and Instrumentation in a 
Nuclear power Station. 


Survey of the Methods Available for 
Analysis and Synthesis of Non-Linear 
Servomechanisms (2 Parts). 


D.C. Winder Control Using Mercury 
Arc Rectifiers. 


In addition there are regular features, 
which include Book Reviews and descrip- 
tions of New Electrical Equipment. 


Annual Subscription : £1 16s. 0d. 
Single Copies : 3s. Od. 


Order through your newsagent or direct frem:— 


ELECTRICAL 
ENERGY 


28 ESSEX STREET, STRAND, W.C.2 


PUBLISHED MONTHLY BY 
MORGAN BROTHERS (Publishers) Ltd. 
Proprietors of ‘* The Engineer" and 
** Electronic Engineering” 


Strength of Oil 
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the castings 
that are uniform 
right through / 











No matter whether your requirements are simple 
or complicated, large or small, you can always be 
: sure of quality castings at a reasonable price. 
Our service includes accuracy and regard to detail. 









Speed your production schedule and use the 
‘* Starcast ’’ ‘two-in-one’ correct castings and 
machine service (A.I.D. APPROVED). All the 
modern machine shop facilities are available. 








Grey Iron Castings up to B.S.S. 17 tons grade. 


v "STARCAST' 


REGISTERED TRADE MARK 















CORRECT CASTINGS IN 

GREY IRON, BRASS, GUN METAL, ALUMINIUM BRONZE, 
ALUMINIUM ALLOY (SAND AND DIE) 

FOR ENGINEERING AND ALLIED INDUSTRIES 
















Our representatives are ready to visit you anytime, please contact :— 


THE STAR FOUNDRY LTD., BRADLEY, BILSTON, STAFFS. Telephone: BILSTON 41474/5 : 








ENGINEERS!! SPECIFY AND BUY FROM KIRKS— ‘ 


fabricated pipework | 






»»» AND vou 
BUY BRITISH! 


KIRKS are specialists 
in pipework of rolled and 
welded construction 
from mild steel plate 

up to 72” diameter and 
in all forms of 
fabrication from tubing, 
in steel, stainless steel 
and copper 









FORGED 
STEEL 
FLANGES 

to British and 
American standards. 


FE EIB ES «2 co cevars, x20 


74/82 PARADISE ST., LONDON, S.E.16 
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RADIALS for structural engineers 


The E.G.C. machine, a line of which is shown above, 
has been specially developed to provide simple, fast 
holemaking equipment for plate and girder work. 
Write for a catalogue and get full details. 


WILLIAM ASQUITH LTD. 


HALIFAX * ENGLAND 


& Service for... DRUM MOND-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


’Phon * Midland . 
¢: Midland 3431 (7 lines) "Grams : Maxishape, B'ham. Also at LONDON : Phone : Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone: Central 3411 
Ale 
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WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
N® LEICESTER 


Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. Iron and 
Brass Founders and Cast Steel. Ham- 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 
Abrasive Alloys to Order. 


Established 1876 


Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 














Wore fosing our 
ony 


Saip THE NUT 
TO THE BOLT 


Be need a 





KOLOK 


Positive Lock Washer 


POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUgias 9292 














DROP FORGED 
STEEL 
TURNBUCKLES 


% Tapped Right and 
“\ Left Hand 
\. Whitworth 
Threads. 


ARMSTRON 
STEVENS 


AND SON LT OD. 
WILLENHALL 
STAFFS. 


REGISTERED 
TRADE MARK 
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NIAGAR ry 


VIBRATORY SCREENS 


A Niagara 
Scalping 
Screen 


Used extensively in the iron and colliery industries for a variety ; 
of applications— sinter, coal slurry, foundry sands, refractor) © 
materials, coke, limestone, blast furnace slag, pyrites. For a) 7 
grading or heavy scalping duties. Our experts are quite read; € 
to be constructive upon any problems of installation. © 


Consult 4 

NIAGARA SCREENS (Gt. Britain) Ltd | 

Straysfield Road, Clay Hill, Enfield, Middx. 
Telephone : Enfield 6622 (4 lines) 





It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materiais— 
new threads for old in damaged com- 
ponents. Used and approved by rhe 
Aircraft industry—designed for use in 
soft metal components, wood or 
plastics. Simpie to use, remains perma- 
nently in place. Full range of standard 
sizes in B.S.W.: B.S.F.: B.S.P.: B.A. 
U.N.F.: U.N.C. and Metric thread 


C 0 $ THREAD 
INSERTS 


CRC MUUURA LU LU A evh TETATPU 
* A war surplus *« 


ANGLE MEASURING CLINOMETER || 


‘invaluable for setting angles for milling and 59 

shaping and for jigs, etc. Angles from 0 to 9 4 

degrees can be read instantly to an accuracy of im 
one minute of angle. This precision im [7 
strument is constructed of brass and 
weighs 24 Ibs. 


Offered at fraction of cost 


35/- 


WE WILL GLADLY ag ra ON 14 DAYS FREE 


CHARLES FRANK) 


67-75 SALTMARKET, GLASGOW, ¢ 


"Phone: BELL 2106/7 ams: Binocam GlasgoW 2% 
INSTRUMENT MAKERS AND DEALERS SINCE’ 1907 q 
“i OO 


CROSS MANUFACTURING CO 
(1938) LTD. - BATH: SOMERSET. 
Tel: Combe Down 2355-8 Grams: Circle, bot 
SPECIALISTS §N THE MANUFACTURE OF | A 
JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, ETC. 
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variety 
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FREE 
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Pate 


Bin Die iS 


EME Ore Sa er 





| precision 
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We have a standard range of Automotive and 
3 of Industrial Gear Boxes, or can undertake the 
r supply of loose gears and shafts to your own 


design. 





THE GEAR SPECIALISTS 


“ut, ground or shaved Spur and Helical Gears. 
Ground Worms and Splines—Sprockets—Bevels— 
Reduction Units—Gear Boxes for all Trades. 


A.I.D. Approved 


=”. R. MOTORS LTD - ALDBOURNE ROAD * COVENTRY 
7 Tephone: 2266 (3 lines) Telegrams: Supagears, Coventry 
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DEUTSCHE EDELSTAHLWERKE 


AKTIENGESELLSCHAFT 
KREFELD GERMANY 











MARATHON 


FINE STEELS 
A.1.D. approved HIGH SPEED STEEL 


TOOL STFBEL 
STAINLESS STEEL 
HEAT RESISTANT STEEL 
ALLOY STEEL 
FINE STEEL CASTINGS 
WELDING ELECTRODES 
MAGNETS AND MAGNET SYSTEMS 
HARD METAL TITANIT 


AGENTS FOR GREAT BRITAIN 


MARATHON FINE STEELS LTD 
ABBEY HOUSE, 2-8 VICTORIA STREET 


LONDON, S. W.1 


CABLES. MARAFINE SOWEST LONDON 


TELEPHONE. ABBEY 1150 


t 
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(Patent pending) 


gives a 
3 in 1| sling 


e safer mechanical splice 


e slimmer sleeve 
e true centre pull 


The three big advantages of British Ropes’ new 
mechanical splice give you for the first time a safe, 
slim, easily handled splice with a true centre pull. 
The sleeve, made of a specially approved steel, is closed 
over the tails of a Flemish Eye splice, making SUPER- 
LOOP the lightest, slimmest and easiest to handle. It 

is at least as strong as a well made hand splice, and 
practical tests show it to be particularly ideal for the 
hard-worked sling. The smooth exterior of the sleeve, 

and its small dimensions mean that SUPERLOOP 
can be employed in many applications where more 
bulky hand and mechanical splices are impracticable. 
SUPERLOOP is concentric with the rope because of 

the Flemish Eye which is incorporated. A specially 
developed fitting, known asa SUPERLOOP STIRRUP, 

is available to protect the bearing of the eye from wear. 
The development of SUPERLOOP was achieved only by 
intensive research and exhaustive tests, backed by the wide 
knowledge and experience of the manufacturers. 

The construction of the Superloop is fully explained in our 
Brochure — If you are a user of slings — send for this book. 


SUPERLOOP in conjunction with Blue Strand Preformed Rope gives you the perfect sling. 


FORMING THE LOOP FITTING THE SLEEVE PRESS CLOSES THE SLEEVE 


The secret of SUPERLOOP'’S true centre pull The steel sleeve is fitted neatly over the tails of Specially designed Dies permit comparative!) 
~~ @ Flemish Eye is hand spliced and this alone the splice and is tapped into place entirely low pressures to be used, eliminating «any 
gives a strength in excess of the Safe Working covering the wire ends. serious damage due to crushing. 

Load even before the sleeve is fitted. 


Developed by BRITISH ROPES LIMITED Doncaster 4 
Wire Rope Sales Offices at: Charlton, London S.E.7 + Bankhall Street, Liverpool - Abbots Road, Gateshead - Canute Road, Southampton , 
Hospital Street, Birmingham 19 - Western Avenue, Cardiff - Humber Dock Street, Hull - Rutherglen, Glasgow - etc. 
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10-toa Steam 


ay 

Crane, Metre 
Duty: 10 

tonsat 16ft.radius 
35 tons at 


10-ton Diesel propped 
P Wi 14ft. radius free. 


4-TON DIESEL 
SHUNTING 
area iis STEAM ELECTRIC DIESEL 


sxppliedto British DIESEL-ELECTRIC CRANES 












P37 











Mins 





SOLENOID OPERATED 
VALVES 


EREDAR NL ara 
ae eee Bascal ae 










A 


HIGH QUALITY ENGINEERING ) 












> 


& MACHINE TOOL CASTINGS 


® Fully B 
2 v ully Balanced 


© Integral Rectifiers 








© Simple and Robust 


HEAT & WEAR RESISTING UPTO 10 TONS Bh reassess 
abso i SPHEROIDAL GRAPHITE [RON & STEEL — Picagimees _ 
M A Cc H i “i 4 NM G WOOD ROAD, KINGSWOOD, BRISTOL 


7k. GOODWIN & SONS (ENGINEERS) LTD. Phone : Bristol 67-3869 
4 IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT hone: Stoke-on-Trent 23612 


























Itsalla 
fabrication! 


From beginning to end... 





PRE-HEATER HOOD 60 FEET 
LONG FOR USE IN THE LATEST 
ORE SINTERING PLANT AT A 
MODERN STEEL MILLS. 











COKE BUNKER FOR 
SINTERING PLANT 
13 FT. DIA. x 20 FT. 


For FABRICATIONS in all HIGH IN j’ & 3 
shapes and sizes consult: MILD STEEL PLATE 


-]] CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 


q ‘ cme 
3 Bec eRe 
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The Vokes Genspring ‘M’ range of Consta; 
Hangers is the culmination of long, practical - 
and laboratory research by Vokes’ engineers. « 
designed for rugged marine use, the ‘M’ range j 
economical, both in application and first cost. ; 
compact than existing types; it also requires less he; 


Hangers, the new *M’ range provides the solution to ap 
pipe suspension problem. Jf you would like to know More. 


Features of the new ‘M’ range: 
e Lower first cost 
e Increased travel 
e Less headroom required 


e Suitable for all applications 


Vokes GenSPpPing SUSPENSION sySTENS 


DEPT. H/5 VOKES GENSPRING LTD - GUILDFORD - SURREY 





For magnified 
output... 


use mechanical 
tubing... 


A great deal of time, labour and 
materials are saved when mech- 
anical tubing is used, particularly 
when manufacturing rollers and 
ring-shaped machined parts. — 
We carry large stocks of tubing in many sizes 
and lengths with either large or small diameters. 
They are available in various finishes and are 
obtainable suitable for machining. 
Write, "phone or call for full particulars. 
IMMEDIATE DELIVERY IN MOST CASES. 


Markland Scowcrogt 


LIMITED 
COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON | 
Telephone: EAGLEY 600 (5 lines) 
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* tie * 
Control and regulation 
Valves to regulate flow, and to perform a variety of safety and 
other functions, under almost any conditions of service, are 
manufactured by 
COCKBURNS OF CARDONALD 
The range of standard Cockburns’ valves covers the majority of 
applications, and the design staff have the experience and 
knowledge to develop valves for special purposes. ' 
cocxBpurnns tTto CARDONALO Grascow swt 
London Office: POS PCC RON ORO“ RE: — a ——— rr ree y 
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to prison 


He would soon tunnel his way out, just as 
easily as he and his larger-every-day family tunnel 
and gnaw their way through valuable properties 
and stores. Rats, also mice, cockroaches, bugs, 
fleas, ants and crickets, are enemies of society, 
causing hundreds of thousands of pounds worth of 
damage and total loss each year and must be put 
to death. Are your premises infested by vermin ? 
Then call in our pest destruction service NOW. 





B. L. & N. PHILLIPS LTD. 


Vermin Destroyers | 


124 SOUTHWARK STREET, LONDON, S.E.1. 














BIRMINGHAM : 208 County Chambers, EDINBURGH : Pesticidal Services (Scot- 
664 Corporation St. Tel. : Central 1176 land) Ltd., 34 Bernard St., Leith, 6. 
BRISTOL ; Swan House, 112 Hotwell Tel. : Leith 38393 
Road, 8. Tel. : Bristol 20514, Ext. 5 
EXETER : 21 Church Lane, Sidwell St. 
Tel. : Exeter 54181 


GLASGOW : Pesticidal Services (Scotland) 
Ltd., 93 Waterloo St. Tel. : City 0735 





Telephone : WATerloo 5546————___-_ _— 


LIVERPOOL : 8a Rumford Place, 3 


SOUTHAMPTON : 24 Howard Road, : 
Shirley. Tel. : Central 2068 


Tel. : Southampton 25307 


siiinnr es, Peres Sk 


BELFAST : Pesticidal Services (Ireland 
Ltd., 153 Upper North Street. 
Tel. : Belfast 26998 





LEEDS : 21 Upper Mill Hill. 
Tel. : Leeds a-5266 





















IN THE NEW 
SINGAPORE 











Aluminium Satin Silver Anodised 
Kinrod Grilles installed on 
the American International 
Assurance Building bring the 
triple advantage of 
pleasing design, 
perfect visibility, and 
complete security. 
Precision-built, they 
are guaranteed 
for workmanship 
and materials. 









ee 


By the makers of— 
KOUIMARO }, GRI LLES Kinnear Shutters & 
Kinylon Grilles 


Please send for illustrated leaflet 78 ARTHUR L. GIBSON & CO. LTD 


Twickenham, Middlesex. Telephone Popesgrove 2276. Birmingham: High 2804 
Glasgow: Halfway 2928. Manchester: Central 1008. Cardiff: $1428. wd 











iderable d ite fully with BSS 89/1954 
and combines ample power with high sensitivity. It is 


‘ci ic 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or 


With a scale length of 5 feet, boid figures and internal : 
* Frequency, or any value which may be converted into one 


illumination, this instrument can be read accurately at 
of these. Single or double sided models available ; 


whew 


beet 


THE RECORD ELECTRICAL CO. LTD + “CIRSCALE’ WORKS - BROADHEATH - ALTRINCHAM « CHESHIRE 
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my Are these hands helping you? 





ELECTRIC 
HOISTS 


approved thousands 
of times 































x . 
3 Capacity 150—i0,000 kg 
; a The certain remedy for any paint failure lies in the capable 
3 Small Electric Hoists hands of the technical experts who form the nucleus of our 
ES “‘ Liftikus ”’ research division. Pinchin Johnson research laboratories provide 
5 icikus a unique service to industry, devoting their attention solely to 
with one or two speeds the creation of the best type of finish for every purpose. The 


P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 


BAIERBRUNNER STRASSE 17 
PINCHIN, 5 by NG , 5.W.1 
BAVARIA FEDERAL REPUBLIC OF GERMANY : ee 


BELFAST * BIRMINGHAM - BOOTLE ~- BRIGHTON BRISTOL * GLASGOW 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 


and capacities between 
125 and 750 kg 




















WW QUALITY | 
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' WELDING THE BEST OF EQUIPMENT = 
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TELEGRAMS ‘PLOWRIGHT’ 
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One of. the many applications for SAUNDERS? 
Diaphragm Valves in NUCLEAR ENGINEERING} 


In the illustration a technician 
is seen at the control of a large 
valve handling heavy water in 
the Dido reactor at Harwell. 





aaa, 


Sealed Bonnet Valve:and Lined Body 
as widely specified for these duties. 











Fr ‘Seat Se 
SAUNDERS VALVE  =SGHEAS Ye COMPANY LIMITED 
DIAPHRAGM VALVE DWSO SSS 
NEWPORT MONMOUTHSHIRE 
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‘ STEEL PRODUCTS OF INTERNATIONAL REPUTE 
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“RENDHEX” Steel Hexagon FOUNDATION COLUMNS 


In the absence of normal port facilities, the establishment of the British 
Petroleum Company’s refinery at Kwinana on the coast of Western Australia 
raised the problem of providing deep-water berthing facilities for large tankers. 
The requirement was met by the construction of a trunkway parallel 
to and 800 feet off shore serving three separate jetties and connected to the 
mainland by a single shore arm at its northern end. 
2 STEEL JOISTS AND SECTIONS South Durham ‘‘Rendhex”’ Foundation Columns form the sub-structure for 
4 BROAD FLANGE BEAMS the jetties. Constructed by welding two semi-hexagonal rolled 

steel sections together along specially designed joints, the columns represeat 


Other South Durham i 
i 
i 
Y 
i 
j 

LARSSEN STEEL PILING : a major advance in dock and harbour constructional practice. 
: 
: 
I 
: 
i 
t 


manufactures include: 


3 STEEL PLATES 
STEEL RAILS AND ACCESSORIES 


STEEL PIPES In relation to their great strength and load-bearing capacity they are light in 
STRUCTURAL STEELWORK weight, easy to handle and economical in shipping and storage space. They 
can be supplied in long lengths which, by eliminating the necessity for 
jointing and fishplating, offer the maximum resistance to corrosion. 
South Durham ‘‘Rendhex”’ Foundation Columns are available in three sizes: 
No. 3 (Light), No. 4 (Medium) and No. 6 (Heavy). 
Full particulars of dimensions and properties on application. 


4 “EEL TANKS AND PRESSURE 
4 VESSELS 
ELECTRICALLY WELDED 
FABRICATIONS 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 
ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 3 


Te 2ne: Middlesbrough 2631 (14 lines) 
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CROFTS MAKE THt| 
CROFTS (ENGINEERS) LIMITED| 


CROFTS NTS INTERNAL GEAR FLEXIBLE COUPLINGS 





fractional to 800 h.p. at 100 r.p.m. 


Publication 5736 


speeds up to 31,000 r.p.m. 
14 sizes up to 7%” bore 


coupled or uncoupled in a few seconds 


horizontal or vertical single and dual types 


ideal for high speed machinery like alternators, pumps, blowers and light turbine ; 


Stocked ready to bore to size 


_ Crown Pin Flexible \ Disc Type Flexible ‘ > Perfect-light Power 
Couplings | Couplings Couplings 


: j “— 
Publication 5730 ' / Publication 5748 Publication 5747 





CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, I. -ds, 


POWER TRANSMISSION ENGINEERS Liverpool, London,” Manchester, Newcastle, Northam > 


Nottingham, Sheffield, Stoke-on-Trent. 
Head Office . Thornbury, Bradford 3, Yorkshire REPRESENTED THROUGHOUT THE WORLD. 


Telephone: 65251 (20 lines) Telegrams: “‘Crofters Bradford Telex” Telex 51186 
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lings 


FINEST YOU CAN BUY 
|POWER TRANSMISSION ENGINEERS = 


CROFTS#MULTIFLEX FLEXIBLE COUPLINGS 















powers up to 5000 h.p. at 100 r.p.m. 


ry =—34 
Publication 5732 


@ resilient chrome-vanadium flexible transmission members 


@ suitable for high or low speeds, self-lubricating and reversible 
at full power 


@ typical uses include rolling mills, pumps, haulage gear 
and turbines 


@ adjustable flexibility 


MB Internal Gear Flexible 








er 4 HyJraulie Couplings and 
E Couplings 
4 ‘tion 5738 Publication 457 
a + 


SOF CROFTS (ENGINEERS) LIMITED Tid 


3 Cl . 

“t : eyor drives, Coupl f all types, Double helical 

: gear Sige dewven, Couplings of elt ose, Double belies POWER TRANSMISSION ENGINEERS 

Bee — m, steel and non-ferrous castings, Machine-cut j 

a: Pin pes, Motorised relbere, Patent Taper-Gashbushes, Head Office: Thornbury, Bradford 3, Yorkshire ; 
a Aas ks, t-mounted gear units, ial machinery : Ve , ; H : re 
a Va evel gear unics, Turbine Sree Weaape Drives, Telephone: 65251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex $1186 ! ¢ 
- . i drives, Worm reduction gears. ie j 

a # 
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IN STEP WITH PROGRESS 


ree VV 
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= 


A SINGLE-MINDED MOTOR 


The most advanced single-phase motor available 
today. Thoroughbred for single-phase duty. Every detail 
designed for optimum single-phase performance. Smooth 
exterior—condensers hidden and protected in the motor 
feet, built in and dust proof centrifugal switch, compact, 
reliable and low cost ...and there are many more 
technical improvements in this unique motor which is yet 
another example of the 


NEWMAN PROGRESSIVE DESIGN POLICY 


New Single Phase Data Ref. 1053A from 
Newman Industries Ltd., Yate, Bristol. 


making the pace in motor progress 
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‘Special 
sFeatures... 


* Efficient Service with com- 
3 pactness, 


Accessibility and Strength. 


Fabricated as a monbloc assembly 


incorporating the gear boxes in the 
framing, 


Complete Assembly is machined as one 
entity. 


Alignments are held perfectly to within 
Machine limits. 


Structure in which Strength is combined with 
‘ lightn S. 
©}. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 
@ London Orfice: Abford House, Wilton Rd., Victoria, S.W.I 


$< 
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Class FE 42 two-stage compressor designed for operation at 3600 c.f.m. F.A.D. at 100 Ib. prewt 


Compressors for every industrial need up to 


5000 c.im. or 3000Ib psi 


in the Class “FE” range by 


Whether for large volumes of air or extremely high pressures, the 

bility of the Class FE design — single stage or multi-stage with vari 

in cylinder sizes — makes this outstanding class of compressor sulli"™ 
for any requirements. 4 
The perfect dynamic balance achieved by the balance-opposed desis 
results in vibrationless operation, negligible wear and appreciably lone 
maintenance costs. 2 
A descriptive brochure on Class FE compressors is available fret § 
application. . 


Vibration free — require minimum foundation work. 
Class FE single-stage non-lubricated hydrogen recycle compressor boosting to 660 p.s.i. at ’ 
work on refinery service. Compact — need little floor space in relation to output. 


Easy to get at for routine servicing — cylinders are at floor level. 


Good for life-time of continuous service — ensured by slow speed ant 
balance-opposed design. 


MAKERS OF AIR COMPRESSORS AND 480 DIFFERENT MODELS OF POWER TOOLS Adaptable — for handling gasses other than air. 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 232 DAWES ROAD, LONDON, S.-W 
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The world’s _ ~ 


masonry | 









- 
’ 
eg, 


DURION) 


Registered Trade Mark 
shite 





















RIUM is the drill that revolutionized masonry drilling, 
sgering the industrial user with its amazing speed of penetration 
d sharp, silent, easy-cutting accuracy ! With its tough, almost 
mond-hard Durium tip, and its patented rapid-helix flute 

force out spoil and prevent clogging, the Durium Drill 
netrates masonry of all kinds at a speed unequalled anywhere 


the world. 


d the most durable Free wedde ° write 


st as important to your costs is the extraordinary durability 


When, at long last, your Durium Drill begins 


Durium Drills. Remember that masonry is an abrasive material 


to lose its keenness, return it to us with the 
complimentary voucher supplied with it, and 
we'll re-sharpen it FREE! Write now for full 
details of these fastest-of-all masonry drills. 


ich quickly ruins ordinary drills. The astonishing toughness 
the Durium tip, and the stronger backing of steel given it by 
e specially designed flute, makes Durium Drills the world’s 


ost durable masonry drill. 





q IHE RAWLPLUG COMPANY LTD., CROMWELL ROAD, LONDON, S.W.7 






















Vanguard valves and pipeline fittings, 
specially designed and manufactured for 
the oil, petro-chemical, atomic energy, 
pharmaceutical, and related industries. 








The range available includes :— 


@ Stop, Swing Check Valves, 
*Y’ Pipeline Strainers in 
Cast Carbon Steel, trimmed 
to requirements. 

@ Wedge Gate, Stop, Swing 
Check Valves, ‘Y’ Pipeline 
Strainers, Flanges, Elbows, \ 
Tees, Unions, Pipeline Fit- 
tings, in Stainless Steel. 

@ Tees, Elbows, Crosses, 
Unions, etc., in Forged 
Carbon Steel. 









bly lov 







> free 









All valves and fittings conform to the latest 
British and American Specifications. 










Write for illustrated literature to Dept. E. 


THE VANGUARD VALVE COMPANY LIMITED 
Triplex Works * Eastern Avenue * Gloucester 
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THIS — 4 
OR THIS. The PATENTED 
Il & Taper Grip V-Pulley 


100 HP GUARANTEED 
WHATEVER METHOD OF HANDLING YOU USE-THE BASIC wW/THOUT A KEYWAY 


REQUIREMENT IS TO LIFT THE LOAD, MOVE IT, AND PLACE 
IT WHERE IT IS FINALLY WANTED. 








The diagram above shows visually Lancer and its operator. On most 
what many users of the Lancer have sites, timber yards, steel fabricating 
found from practical experience. plant, etc., the Lancer does a better 
Cranes and lorries are unnecessary, job, quicker and at less cost 
the Lancer helps itself from stacks than conventional methods of load 
up to 14’ high — it is its own mobile shifting—but in confined yards Only DUALOK has the patent 
platform for carrying loads with narrow gangways, TWIN Bush for DOUBLE - GR'P. 
up to 6 tons (Models available — it is virtually the only Simple, safe, easy to fit. 

are 3, 4 & 6 tons) with lengths . machine which will give Only DUALOK is made and 
up to 60 or 70 feet. Off load- in _ you all hesaoll you guaranteed without a Keyway. 
ing and stacking again are <4 van ae Sey and DUALOK is the ONLY “Taper- 
operations needing only the ; economy. Grip” that does not need time- 


wasting and expensive Keyways on 
the HEAVIER Drives. 


Write now for full details and name of nearest 
stockist 

Immediate delivery from Stock up to 
100 H.P. 





& DUALOK—the British hub for V-Belt Pulleys, Fix 
Belt Pulleys, Chain Sprockets, Fan Centres, etc 


THE ZERNY ENGINEERING CO. LTD., RICKMANSWORTH, HERTS. ’ 


Phone: Rickmansworth 4777/8 


MAKE THE MOST OF smaii COAL 








UNDERFEED STOKERS 
LANCERS MACHINERY LTD. 


41 KNIGHTSBRIDGE, S.W.1 Take advantage of the millions of tons of small coal in ready 
and increasing supply which can be burnt smokelessly, with 
the minimum attention and the utmost 

economy 

Bunker flow and hopper 

model stokers, which 

include the DUPLEX type 


AUTAL TAPPING HEADS j for the efficient com- 


(Patented in Germany) 
LARGE RANGE GREATER PRECISION: LOWER COST- EVEN LESS SCRAP bustion of low grade 
All progressive Production Engineers should now consider these : 
Precision Tools which are in increasing demand throughout coals, are suitable for 
Industry. Consider these various features:- boilerand furnace appli- 
@ High speed geared reverse cations. Theyare backed 
@ Infinitely variable torque . 

“ie oe tmnansetines cor by the finest advisory 
@ No special Cotlets and after sales service. 

@ Five reversing and four non- 

reversing models giving:- 
@ Tap range from i2BA to 14" 
“A REVERSING ae ““B"’ Type suitable also for 


Capstans “B" NON- 
REVERSING 


4 THe renecr ComMATON > — To | * 
@ Bunker Flow Stoker in Government Buildings: 


“ OPTIMEC "* HSS/GROUND THREAD TAPS 


ln order to 4d ate our fid in this TAPPING ‘ 
HEAD, we offer you one without obligation for 7 days trial MAKERS of Oil Burners & Underfeed Stokers 
Sole distributors to U.K. 1-3 BRANDON ROAD, LONDO 2745/8 
° N, N7 TEL: NORTH 27245 
OPTICAL-MECHANICAL (Instruments) LTD. $0 WELLINGT a6 
17 STATION ROAD, EGHAM, SURREY ON ST., GLASGOW, C2 TEL: CENTRAL 5323 
Tel ; EGHAM 3120 and at BIRMINGHAM BRISTOL - CARDIFF LEEDS - MANCHESTER * NEWCASTLE - NOTTIN CHAM 
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BRIGHT STEEL 


_ ‘Rounds (drawn, turned and ground) | 
Hexagons, Squares, Flats, 
and Special Sections. 

















Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. 

Supplied to A.I.D., Admiralty, 
B.S. 970 and customers’ 
own specifications. 








EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: “MILLS” PHONE WOODLEY 
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IN IRON & STEEL 
UP TO Ii GWTS. 


HEAVY AND 
“AWKWARD” 
MACHINING & 

GRINDING 


PROTOTYPES 

AND SPECIAL 

PURPOSE MACHINES 
WELDING FABRICATING 
PROFILE FLAME CUTTING 

AND GENERAL PRESSWORK 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 








SPURS 





BEVELS 


WORM 
WHEELS 


HELICALS 


CHAIN 
GEARS 


Complete 
Supply 
Cutting only 


General machine castings made to customers’ patterns. Low prices for planing, boring, turmog. screwenty 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LID.) 


New Bond Street, Halifax. Telephone: Halifax 521/78 Telegrams: “Geon" | 











ANDERSON 


% Electric Derrick Cranes 











SOME EXCLUSIVE FEATURES: 


@ PROGRESSIVE DESIGN TO B.S.S. 327/1. 
@ EXCLUSIVE “ UNIT” GEARING. 
@ SUPERIOR VISIBILITY. 
@ HIGH SPEED OPERATION. 
@ RELIABILITY AND ECONOMY. 
@ INTERCHANGEABLE SPARES. 


ANDERSON 











TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 


THE ANDERSON-GRICE CO. LTD. 








5-Ton Electric Derrick Crane x 60ft ib. 


Telephone: 2214/5 Carnoustie Grams: “Diamond, Carnoustie 











Photograph by kind permission of Weldless Stee! Tube Co. Ltd., Wednesfie!d. 


SPECIAL PURPOSE 


SHOT BLAST EQUIPMENT 
A TYPICAL EXAMPLE IS TO BE SEEN 
IN THE PHOTOGRAPH, WHICH SHOWS AN 
AIRLESS PLANT WITH A_ SINGLE 
IMPELLOR CLEANING TWO _~ TUBES 
SIMULTANEOUSLY. THE TUBES ARE 
ROTATED AND TRAVERSED BY ROLLERS. 
THE PLANT IS SUITABLE FOR’ TUBES 
FROM 2ins. DIA. TO I0ins. DIA. 


RATE OF CLEANING 20 SQ.FT./MIN. 
LET US QUOTE FOR YOUR SPECIAL REQ” 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER 3 
TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER 
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% ¥ 
Ben Bedford 


Dip. Chem. Eng. 


Dennis Kaye 
B.Sc.(Eng.), A.M.1.Chem.! 





Dick Clayton 
A.I.Mar.} 


Arthur Briscoe 
B.Sc.(Eng.), A.M.1.Chem.E. 


MEET SOME OF 
Charles Mollison OUR ENC NEE ?S see 





Head Wrightson Processes Limited, 

a member of the Head Wrightson Group of Companies, are consultants 
and contractors to the Petroleum, Petrochemical, Chemical and Nuclear 
industries. The company provides services ranging from the initial planning 
of a project through the design, engineering, purchasing, 

inspection, shipping, erection and commissioning phases. 

The Company also designs and supplies special equipment such as 
“‘Counterflo” Cooling Towers, “Fin-Fan” Air Cooled Heat Exchangers, 
“‘Convetube” Furnaces, “‘F.P.”’ Pulsation Dampeners and “H.W.” 
Heat Exchangers. We invite you to meet our Engineers to discuss 

the complete range of H.W.P. Services and Equipment that is 








Pinal fess being regulariy supplied to industry throughout the world. 
B.Sc.(Eng.), D.ChE., You will see a model of the Harwell ‘DIDO’ Reactor engineered and 
Wii ty supplied by H.W.P., and a working scale model and specially 
prepared colour-sound film of the “Counterflo” Cooling Tower. 


... CHEMICAL AND PETROLEUM EXHIBITION - STAND No. 4 ROW P 


IN THE NATIONAL HALL - OLYMPIA [8th TO 28th JUNE 
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HEAD WRIGHTSON PROCESSES LTD 
TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON - ECI 

P.O. Box 2608 Calcutta and 603 Royal Bank Buildings Toronto |! 








ffices at: P.O. Box 1595 Sydney . P.O. Box 1034 Johannesburg . 
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== Magnetic 
Amplifier 
Control 


“Fluxetter”’ is the Metropolitan-Vickers trade name 
for their Flux Resetting Magnetic amplifier which 
responds (o applied signals in approximately 1/100 
second ona SO cycle supply. The principal applica- 
tion to date is for electronic Ward Leonard motor 
speed control. Such controls are simpler, less 
expensive, and of faster response with the Fluxetter; 
“hunting” is more easily eliminated and _ higher 
accuracies can be obtained. 

Use Fluxetter Ward Leonard controls for any 
application which requires high accuracy, wide 
speed range and fast response from 5 to 500 h.p. 





For further details please write 
for publication 7098/2. 





_Fluxetter control applied to the 75 hp. motor of this George 
Swift & Sons Ltd. test lathe for the English Steel Corporation. 


METROPOLITAN-VICKERS 


Send iler.\ Gm ao me nas) TRAFFORD PARK MANCHESTER, 17 


An A.E.]. Company. 


PRACTICAL ELECTRONIC MOTOR CONTROLS 
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our Standard range of Gear Units 
covers practically every Industrial application 


MECHANICAL 
HANDLING 
EXHIBITION 


but. ee we are always happy to design and produce special gears or units to 
customers’ own specification. The Standard range covers all normal requirements from 


fractional to 60 Horsepower in the Helical and Spur range, and up to 120 horsepower 
in the Worm gear range. Each unit is inspected and thoroughly tested before leaving 
the factory, and all products are covered by a twelve month guarantee. A comprehensive 


catalogue, giving full details of dimensions, ratings etc., will gladly be sent on request. ON STAND 
NO. 270 


RPPPERMANS OF WEWBURY i 


(5 lines) Telegrams Oppigears Newbury 





ee 


3 TBPPERWAN GEARS LIMITED, NEWBURY, BERKS. Telephone Newbury 1701 
: D 
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P&W.MACLELLAN,|® 
CLUTHA WORKS HYDRAU LIC | 


GLASGOW S.| PRE SSES 


STEEL BRIDGES 4 

STEEL FRAMED BUILDINGS e | 

STEEL RAILWAY WAGONS 

TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 

RAILWAY AND GENERAL ENGINEERING 


Telephone: Telegrams: 
{IBROX 1135 (4 lines) “MACLELLAN GLASGOW” 
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RY ‘GRAFTON CRANES LTD. . 
NN VULCAN WORKS, 4 it 


A self-contained L.E.H. 500 ton hydraulic press with base 
press head and moving table of fabricated constuction i 





DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING 
& HYDRAULIC CO., LTD., 
RODLEY, LEEDS. 


Telephone: «PUDSEY’ 2859. 


—a 
——" 
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More and more men who move in pipework circles are 
getting round to talking of Lawrie. There’s a wealth of 
praise and a host of talking points in the many phases 
of Lawrie work. Power stations, shipyards, iron and 
steel works, breweries, textile mills, laundries. 
chemical works, petroleum refineries and indeed, all 
kinds of industrial installations set a vast background 
to Lawrie work. 
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This wide experience plus firmly seated habits on keen 
pricing and good deliveries make Lawrie a worth while 
talking point for anyone interested in pipework. Why 
not write for up-to-date information on the Lawrie 
Industrial Pipework Service. 









> fabricated pipework by WH \\f'}]  J.8 T. Lawrie Limited 


J. & T. LAWRIE LIMITED - LIVINGSTONE STREET : CLYDEBANK * SCOTLAND ° Telephone: Clydebank 2171/2 
LONDON OFFICE: 34 VICTORIA STREET - LONDON, S.W.1 + Telephone: ABBey 4937 and 1847 
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he largest Grab Hopper Dredge 
n world-wide service to-day 





ase i 
ion.§ 











and, as you might expect, it was built by Lobnitz 
of Renfrew. A twin screw Grab Hopper Dredge powered by 
Diesel engines, the four Grab Cranes are electrically opera- 
ted. The dredge was recently delivered to the Mersey Docks 
and Harbour Board. A 
Harbour Authorities all over the world re- 
spect the high efficiency of Lobnitz craftsman- | Biuy 
ship, and avail themselves of this Clydeside 
firm’s wide technical experience. 


——. 


ag) mergers 


LOBNITZ & CO., LTD., RENFREW, SCOTLAND RENfrew 2216 Ky 
LONDON OFFICE: 55/61 MOORGATE E.C.2. MONarch 5101 4 
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The general approval accorded Molytone (Molybdenum Disulphide with Bentone) 
Grease has resulted in a wide variety of uses. It has, accordingly, become necessary 
to introduce a number of grades of Molytone where minimal starting torque or 
optimum low-temperature performance is essential, or where application difficulties 


demand a softer material. 


Specifications of the new Molytone grades are given 
below: 


MOLYTONE 265 GREASE 

‘N.L.G.1. No. 2 Grease) 
Penetration 265/280. Original grade, for 
grease-cups, ball and roller bearings (over 
2” diameter, up to 2,000 r.p.m.). Tempera- 
ture range, minus 20°C. to 230°C. 


MOLYTONE 320 GREASE 
‘'N.L.G.1. No. | Grease) 
Penetration 310/330. For pressure systems, 


automatic lubricators, ball and roller bearings 
(under 2° diameter, over 2,000 r.p.m. , 
Temperature range, minus 30°C. to 230°C 


MOLYTONE 380 GREASE 

(N.L.G.I. No. 0 Grease) First and Best in Molybdenised Lubrication 
Penetration 370/390  Ultra-soft for high 
speed (above 10,000 r.p.m.), precision work ROCOL HOUSE, Swillington, Leeds (Garforth 261) 


instruments, servo motors, gyros, etc. 


Temperature range, minus 40°C. to 230°C IBEX HOUSE, Minories. London. €.C.3 (Roya! 4372) 


S 

a 

ea 
& 
3 
E 
& 
Ey 

¥ 
% 
fe 








THE ENGINEER 





Every buyer, every user of screws should have these 
latest Unbrako lists. Forming a detailed and compre- 
hensive guide to the whole Unbrako range, standard 
and non-standard, they will prove an invaluable 
addition to your bookshelves and enable you to always 
specify Unbrako screws for any job rather than 
risk screws that may lead to costly breakdowne. 





MORE THAN A PRICE LIST 
—THESE NEW UNBRAKO 
PUBLICATIONS ARE AN 
INVALUABLE SAFEGUARD 
OF YOUR INTERESTS 


A postcard or telephone call (Coventry 89471) will 
bring your copies by return 


a 


UNBRAKO SOCKET SCREW CO 
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McNEIL 


manhole doors 


for air-receivers, 


boilers, etc 


HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “‘McNeil, Glasgow” Phone: South 1131 








‘the NATIONAL 
CIRCULATOR 









For 
Preventing 
External 
Wasting of 
Economiser 
Pipes..... 


THE NATIONAL BOILER & 
GENERAL INSURANCE 


co. LTD. 
Sales Dept.: St. Mary's Parsonage, Manchester, 2 








THEY SET THE COURSE FOR RELIABILITY 
FoR Turbine Thri sts, Pedestal Bearings, 
Hydro-Electric Installations, Motors, 
Generators, Paper Making and Extruding 
Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 


SOUTH BENWELL 
NEWCASTLE upon TYNE, § 
Telegrams : MICHBEARO Telephone: 3427 
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THE FAIRITT SERIES 


Our range of Air Diffusers 
includes: 





Main types, A, B and C. 


| ae | 


Variations, High level, Low level, etc. 


— 2a 


Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


= 


Different Sizes for most types, shapes and variations. 


s~making a range of more than , 


different diffusers. 


In addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 21. 


FA | R [ T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
*Phone: South 365! 
604 Grand Buildings, Trafalgar Square, London, 
W.C.2 "Phone: Whitehall 4805 














May 2, 19 : May 
* —“a 
Automatic 
Laon comane A sure check on | 
ont | faulty feed water 








Front 
panel is 
hinged 
for easy 
access 











THE roc k alt PATENT 
ELECTRIC SALINOMETS 


Impure Feed Water is the source of most boiler trouble. The Crockatt Salinons: 
registers all dissolved impurities on a 6” open scale and gives warning by both lamp 
bell. The front panel hinges forward to give easy access to wiring. Full dese 
literature on request. ; 
ALSO: Feed Water Filters; Valve Reseaters; Boiler Tube Brushes; Floor Sanders; Teng: 
Surfacers, etc. Full lists on request. @ 


W. CROCKATT & SONS LTD 


64 DARNLEY STREET, GLASGOW, § 
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INDUSTRY — 


PETROLEUM 


Below : 

Motor driven Oil 150 to 100,000 g.p.h.; temperatures up to 600° F. 

Transfer Pump ; DRUM Pumps meet the requirements of the petroleum ‘ 
50 tonsfhr. industry in a unique way and are suitable for liquids 


from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 
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THE DRUM ENGINEERING COMPANY LIMITED. | 
HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD m8 3 
Office : 4 


London 
Victoria Street, Wi i .W. : ABBey 
Ha fo estminster, S.W.1 a 




















» 1958 


MAJOR PROBLEM in the design of large 
generators is the cooling system. With 
he introduction of hollow conductors it be- 
ame clear that water would be the best cool- 
ng agent if only the problems of feeding the 
ater to and from the conductors could be 
Pvercome. ‘Fluon’ is playing a key part in 
bolving these problems. 

In this new water-cooled generator the flow 
bf water is from one end to the other through 
ill the conductors in parallel, passing through 
nsulating hoses to each conductor while simi- 
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‘Fluon’ in a new water-cooled turbo-generator 


lar hoses at the other end carry the water to 
the outlet manifold. 

These hoses must have a service life com- 
parable with other components used in the 
construction of electrical machines. They 
must, therefore, withstand shock and vibra- 
tion, operate at elevated temperatures and 
resist corrosion and degradation due to age- 
ing for an indefinite period. A wide range of 
hose materials, including metals, rubbers and 
plastics, was examined and all with the ex- 
ception of the coagulated dispersion polymer 


INDUSTRIES LIMITED 





esresaeaekwae = creases production in the Electrical Industry. No. 1 


The new water-cooled stator, 
made by Metropolitan-Vickers 
Ltd. for the Central Electricity 
Authority, showing the hose 
assemblies in position. These 
are made from ‘Fluon’ p.t.f.e. 
C.D.1. The generator has been 
running for 18 months at the 
Bold Power Station of the 
C.E.A. North West Division. 





of tetrafluoroethylene (‘Fluon’ C.D.1) failed 
to meet these requirements. 

‘Fluon’ C.D.1 possesses all the remarkable 
properties of p.t.f.e. and in addition extruded 
tubes have a service life far beyond the range 
of traditional hose materials. 

‘Fluon’ C.D.1 has been developed not only 
as a material for the extrusion of thin wall 
tubes and insulating sleeves but also for 
sheathing electric wires and cables. In par- 
ticular it is an ideal insulator for equipment 
wires. 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.I. 


LONDON : S.W.1 
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FANS AND EQUIPMENT 


SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 


‘ i 
SLOW SPEED 

MULTIVANE FAN 

(Large size). 


























PADDLE BLADE FAN. 

















ur ways 














AXIAL FLOW FAN, P.V.G. FAN. 











PROPELLER FAN. 














Ventilation, dust collection, fume 

removal and cooling industrial ‘‘hot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 

75 years’ experience, technical advice and comprehensive 


MAN COOLER FAN. 
literature is yours on request. 











MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.£.15 


TELEPHONE: SWINTON 2273 (4 fines) TELEPHONE: NEW CROSS 6571 (4 lines) 


Also at: Glasgow = Leeds - Birmingham * Cardiff +» Bournemouth 
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FANS AND EQUIPMENT 
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SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 




















& 
SLOW SPEED 
MULTIVANE FAN 
(Large size). 
































MAN COOLER FAN. 


PADDLE BLADE FAN. 














our ways 


AXIAL FLOW FAN, 

















P.V.C. FAN. 


PROPELLER FAN. 




















Ventilation, dust collection, fume 
removal and cooling industrial ‘‘hot spots’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 











MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 


TELEPHONE SWINTON 2273 (4 tines) TELEPHON E: NEW CROSS 6571 (4 lines) 


Also at: Glasgow = Leeds - Birmingham + Cardiff + Bournemouth 
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550 | 560 550 





Number of Crankpins or Centre Journals 
which can be machined at one setting any any Overall length of Crankshaft approx 1S7 ins 


Maximum Crank radius 11 Bins | 15 Zins Diameter of Cutter B3 ins 








Maximum Crankpin diameter 11 Olns 13 Bins Power of Cutter driving motor 170 











AKTIENGESELLSCHAFT - DUSSELDORF 
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Self-sealing 
couplings for pipe lines 


These couplings contain accurately-seating valves which are spring-closed directly 
the couplings are disconnected. They are so constructed that upon disconnection 
there is no spillage of the contents of the hose and no entrapping of air. The hoses are 
made in various qualities and sizes, some are available for very high pressure, fire-proof 
when required, and they lend themselves to a great many applications for air and 


gases under pressure, for oil, fuel and hydraulic fluid. 





More than a million of these fittings have been supplied, and 


Lockheed-Avery 
British Railways for the refuelling equipment on diesel loco- FLEXIBLE 


motives. Used in this way, the couplings give the most efficient PIPES 


form of refuelling, being connected and disconnected in a fraction 


they have been standardized on all British aircraft and for 


of a minute; there is no need to up-end the hose and there is no are made in a wide range of 
sizes and types. They are of 
loss of fuel. The self-sealing couplings screw on to standard pipe 

high quality, ranging up to the 


end-fittings. ; 
special types used upon air- 


craft; they have easily detach- 


able and re-usable 


Typical Lockheed-Avery 
refuelling connections, 
shown disconnected 


end fittings. 











The comprehensive catalogue of 
Lockheed-Avery flexible hoses, self- 
sealing couplings and pressure-re- 
plenishing connections for fuel, oil, 


AUTOMOTIVE PRODUCTS COMPANY LIMITED =“ Will be sent on application. 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 





e ON APPROVED LISTS OF THE ADMIRALTY, MINISTRY OF SUPPLY AND AIR MINISTRY 
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LON PDIU SERIA SWIC ROEAR 


One of a number of Reyrolle metalclad switchboards with 
horizontal-draw-out oil-break circuit-breakers which control the 
11,000-volt electrical supply to Leith Fertiliser Works, Scottish 


Agricultural Industries Limited, Edinburgh 


RE WRObbLsS 


Eg 


A. Reyrolle & Company Limited Hebburn County Durham England 
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AVAILABLE IN 


STEEL | 
MONEL METAL 
and TUNGUM 


¢ 


‘ 
: WR Heganaate™ 


J.B. STONE « GO. LID. ae 


ENGINEERS & MACHINE TOOL MANUFACTURERS 
5, BLOOMFIELD PLACE, NEW BOND ST., LONDON, W.1. 


Phone: MAYfair 3335/6 Grams: SIGHTSEER, WESDO, LONDON 
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Stop 
corrosion 
in 
ndustry 
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% Thixotropic— one coat is 
equal to 15 of ordinary paint 
* No embrittlement at low temperature, 


no plastic flow from heat 


H EA vY D U TY AN TI-COR R Osi VE SX Prevents rust creep from damaged areas i 


a prooucr or Pop CU IDES 


EVOKOTE e EVODYNE e EVO-LED 


* SEND FOR foe DaereiN Peene EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2% ; 


” Office: 1 VICTORIA STREET, S.W.1 Telephone: ABBey 4622 
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BUDWORTH gas 






Patent No. 704678 
and others applied for 


turbine unit can be built up. 


Now available 


+. a 45/60 h.p. 
version of the Bud- 
worth turbine with 
several alternative 
reduction gears for 
all portable and 
other power re- 
quirements. 


These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of 
any small gas turbine, and need virtually no maintenance. : 

There is no ducting, and for higher powers multiple installations of the basic 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


turbines 
for— 


Alternators 


Fire pumps 


Land drainage and salvage pumps 


Hydraulic pumps 
Ships’ generators and auxiliaries 
High speed motor boats 

Air compressors | 


Ventilating fans 


Propeller turbine for light aircraft 


Aircraft H/F generators 


Also available as an air compres- 
sor, for ventilating and heating 
purposes, and for processes where 


a large supply of hot air may be 


required. 














These integrators are instruments for 
the measurement of areas and moments 
of areas of plane figures, and can also be 
used in the determination of centres of 
gravity, volumes and moments of solids 
of revolution, etc. 


Their application to many problems in 
Naval Architecture, Structural, Mech- 
anical, Civil and Aeronautical Engineer- 
ing greatly expedites the work while 
achieving a high order of accuracy—the 
precision of the instrument in most cases 
being greater than that with which the 
outline of the figure can be traced by a 
careful operator. 








ure, 


areas 





STANLEY 
INTEGRATORS 


W. F. STANLEY & Co., Limited. 


Head Office and Main Works :— 


NEW ELTHAM -- LONDON, S.E.9 
Telephone: Eltham 3836 Telegrams: ‘‘ Turnstile Souphone,"’ London 
Showrooms: 

79/80, High Holborn, London, W.C.1 
Branches: 

13, Raiiway Approach, London Bridge, S.E.1 52, Bothwell St., Glasgow, C.2 








The illustration is that of our No. 1 
model, and three models are available. 
Stanley Integrators can be supplied to 
give readings in either English (inch) or 
Metric units. 


Send for Illustrated literature giving 
full details. 


The *‘ Stanley *’ range of instruments 
includes Theodolites, Levels, Harmonic 
Analysers, Integraphs, Planimeters, 
Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 


Our full catalogue can be obtained 
upon request. 











STANLEY, LONDON 
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Looking 
for 
perfect 


alignment? 


---- ask for 

barrel-shaped 
self-aligning roller 

bearings and thrust 
bearings made by.... 
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599-405 EOGWARE ROAD, W.2 
TELEPHONE: PADDINGTON 4987-8-9 
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The Steel-Shaw 
Patent Flexible Coupling 


THE SECRET IS IN THE 
DESIGN It is the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 

Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
packed inside couplings. 

Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
*O125 to 24°80 B.H.P./R.P.M. 


Diameter from 44 to 38 ins. 


answer to YOUR problem 


STEELE & COWLISHAW LTD., Dept. 16 Cooper Street, Hanley, Stoke-on-Trent 
Teleph : Stok Trent 23333 (5 lines) Telex 36-530. 
London Office: 329 High Holborn, W.C.!. Tel: HOLborn 6023 














GUNMETAL BODY AND STUFFING BOX 
RENEWABLE DISC 


HYDRAULIC 


$ TO P VALVE 


FOR HIGH WORKING PRESSURES 
LARGER SIZES CAN BE RE-PACKED UNDER PRESSURE 


SPINDLE 
SPINDLE 


BRONZE 
Cea ae UCI RO AE 


2000s. 


THREAD ON 
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. ¥ , 
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HALF INCH SIZE ‘ 7 F 
MAXIMUM PRESSURE L.&! 


TWO INCH SIZE. : a 
{1 {Thea > 
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MANGANESE 
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TENSILE 
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GiMIiaos — SQUARE 


OR FLANGED. 


ROBERT HARLOW & SON, LTD: j 
HEATON NORRIS STOCKPORT CHESHIRE © 


Telegrams: “ HARLOW, STOCKPORT”. Telephone No. : STOckport 4845 7 


LONDON OFFICE: 10 NORFOLK STREET, LONDON, WC)E 
Telephone: COVent Garden 0315/6/7. Telegrams: “Tubenpipe ”—'Phone-Lond™ 
me 
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If you want castings in carbon, low alloy, manganese or heat- 
resisting steel—and if you want them QUICK get in touch with us. 


Green sand moulding, with modern mechanical handling methods 
and one of the slickest teams of foundry men in the country, 
enable us to offer this new QUICK delivery service. 


We can now accept orders for castings up to 50 Ib. in quantities 
24 up, made from our patterns or your own. 


Exceptional melting, laboratory and testing equipment will still 
maintain our usual high standards, the only difference being 
“we’ve got our skates on” to let you have good castings and to 
let you have them QUICK! 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
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SAFETY 


with Instant Access 


“HARCO’ 
MACHINERY GUARDS 


Accurately designed to afford complete protection without interfering with 4 
efficient operation of machinery, and substantially constructed to withs# q 
vibration and rough treatment. : 
Full provision is made for authorised access for maintenance purposes, andi} 


guards fully conform to Factory Act requirements. 


Please send for List E996. 


“HARCO’ 
WIREWORK PARTITIONS 


For enclosing or partitioning sections of stores, workshops and tool-rooms unig 
conditions where it is not expedient to exclude light, air or facilities 4 
inspection, the ideal medium is ‘ Harco’ Wirework, of suitable texture, moult 
in metal frames. ; 
We quote against specification for complete sections of any reasonable 4 
firmly fitted in metal frames for attachment to walls, floors and ceilings, ¢@ 
entirely self contained enclosures with door and suitable equipment. : 








G. A. HARVEY & CO. (LONDON) LTD. WOOLWICH ROAD, LONDON, S.E.7. GREenwich 3232 (22 linel 
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ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 


LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 



























OE, SUMMERSBY JOHN MARSHALL & CO. (MOTHERWELL) LTD. TELEPHONE NO. : 
$5 SIDMOUTH STREET, pt 2 rah MOTHERWELL 55 
GRAY'S INN ROAD. CLYDE BOILER WORKS PARSE Te 
NDON, V ; ss: 
Sapeurrnone No.: tons S 2436 MOTHERWELL BOILER, MOTHERWELL 








SPECIFY ‘*“*REAVELL” 


FOR EFFICIENCY 4n> RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: ‘“‘REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 
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One of two Wellman 

20-ton Vertical Ingot 

* Charging Machines 

* ~™ installed at the new 

ee ) ae 

Messrs. Dorman Long 
) Ltd. 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD | 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 





Wellman Steelworks Plant | 
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Bright Steel Bars. 
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High Strain Carbon Steel Wires. 


Bright Steel Bars. 
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\INLESS STEEL AND HIGH 
AIN CARBON STEEL WIRES 


Arthur Lee & Sons Ltd., Trubrite Steel Works, Meadow Hall, Sheffield. 


Telephone: Sheffield 387272 


THE ENGINEER 


STAINLESS STEEL STRIP 


4)))))))))) 


BRIGHT STEEL BARS 


London Temple Bar 7187/8 Birmingham Central 6801/2 





Stainless Steel Wire. Cold Rolled Strip. 


Stainless Steel Strip. 
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and other equipment for Hydro-Electric Projects. 
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o, Belvedere... 
| ““BOX” Gate for Wallsend 














In recent years ARROL have been extensively occupied 
: 
in construction of power stations—but the same high degree of attention | 
' 
is given to all orders in their books. 
/ ' 
; 
| 
{ 
> 
; 
Swing Bridge, Liverpool. 40-Ton Slab Crane. 
Courtesy of Mersey Docks and Harbour Board. a 
é j ' 
fi 
+ 
* Box’ Flap Gate, Wallsend-on-Tyne. 





Sluice Gates, Enniskillen. 


TD GLASGOW Arro 
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SMOKE DENSITY INDICATOR 
<=, AND RECORDER 





ca) 


a 
























The first Radiovisor Photo-Electric Smoke Density 
Indicators were installed in 1931 and these original units are 
still in use today. There can be no better acknowledgement to 
the reliability which has made Radiovisor the largest 
manufacturers of Smoke Density Equipment; and _ this 
reliability, together with many years of experience, is keeping 
the company in the forefront of progress. 

Today a complete range of inexpensive Radiovisor units phveserd 
are available to meet all the requirements of the CLEAN AIR BILL RECORDER 
and to maintain HIGH COMBUSTION EFFICIENCY. Chart recorders 
and Alarm Relays can also be supplied. 











RECEIVER 




















Radiovisor Photo-electric and Electronic controls include: 
FLAMESTAT FLAME FAILURE SEQUENCE CONTROL | AUTOMATIC RADIATION TURBIDITY EQUIPMENT 





CONTROL HOPPER & BUNKER LEVEL PYROSTAT PRINT REGISTRATION 
INDUSTRIAL SMOKE DENSITY CONTROL SMOKE DETECTOR FIRE ALARM FACTORY LIGHTING CONTROL 
uit | INDICATOR & ALARM PHOTO-ELECTRIC SAFETY GUARD COUNTING & BATCHING UNIT AUTOMATIC DOOR OPENING 


Please address your enquiries to the SALES DIRECTOR 


STANHOPE WORKS : HIGH PATH : LONDON : S.W.19 
Telephone : *CHErrywood 3351 Telegrams: Radivisor London S.W.19 














“ Newallastic ” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatique than bolts or studs made by the 
usual method. 


bff Ylayple 


POSSILPARK «© GLASGOW -<: N. ; 
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quality malleable castings BSS309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 


A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a “‘snap’’ ensuring a perfect 
seal in a matter of seconds. 






















For permanent or semi - permanent pipelines 
‘Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 







Our metal is melted under strict metallurgi- c ‘ 


cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 


furnaces ensuring perfect dependability. 


















STAFFORD STREET - WALSALL - TEL: 3509 Flexible Joints for all Pipelines 


SOUTHERN REPRESENTATIVE : LANCS, YORKS, CHESHIRE, 4 
G. P. SANDERSON, LTD. SHROPSHIRE REPRESENTATIVE: ’ “ [f=] 
















MALCOLM P. ROWE, 
SANDERSON HOUSE, NORFOLK SQ. PRUDENTIAL BUILDINGS, ST. PETERS- THE UNICONE CO. LTD 
zoos eto GATE, STOCEPORT, CHBSIORS. RUTHERGLEN, GLASGOW, SCOTLAND 









PHONE: HOVE 71329. PHONE: STOCKPORT 5512. The completed joint. 
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round, square and hexagon Brass Rods, in mj 

















ing, hot stamping, high tensile and Naval Bra 













We manufacture to a wide range of specifica 
including Overseas Specifications. Delivery ti 


out the counllg B 


Bradt {O}0 am... ‘ 


HOLMAN I 
MICHELL Mec is4 
& CO., LTD. : 


Head Office & Works:— of 
CORNWALL WORKS, ST. HELENS, “" 
Tel.: ST. HELENS 4201-2-3-4. q 
Branch Works & N.E. Area Seles Of" 
WAKEFIELD, YORKS. 4 


Also at:—BIRMINGHAM & GLASGOW: = 
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from the world’s widest range 


BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1883 






Ask for fully illustrated Publication 25/] 
‘Heavy Fan Engineering’. It covers the large and 
a heavier classes of equipment in the ‘Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
» PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. wi11 mean roan, Lonpon 7 Tel: TOTtenham on 


(incorporating Blackman Erport Co. Ltd.) 


nd at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 
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FOR BULK MATERIAL HANDLING 


Screwhitt 


OATENTEO AND TRADE 4 ORa BEC VS FOR OFF. 


THE MOST PRACTICAL WAY OF ELEVATING 
AND CONVEYING BULK MATERIALS IN A TUBE 


Screw Lifts have opened up a new avenue of efficiency for hundreds of mills and 
processing plants in the conveying and elevating of free-flowing bulk materials. 
They require a minimum of space—fit into crowded areas— handling either a 
trickle or a large volume, as much as 3,000 cubic feet per hour — eliminate the 
human elements— structural supports are unnecessary—a Screw Lift becomes 


an integral part of any processing system. 


TELEPHONE No. 21055/6/7 


GLOUCESTER 


















nl 





SOME OF THE MATERIAL BEIN, 
SUCCESSFULLY HANDLED 


Sugar 
Ground Malt ; 
Granulated Polyethyle j 
Powdered Fertilizer 4 
Kaolin Clay 

Portland Cement 4 
Insecticide i 
Starch 4 
Coal Dust 

Bauxite 

Cake Mix 

Plastic Powder 

Rubber Pellets 

Spent Grain 

Potash 

Phosphate 

Synthetic Resin 

Limestone Dust 

Carbon Black 

Wet Brewers’ Grain 

Pulverised Clay 

Tale 

Dichromate of Soda 

Light Soda Ash 

Aspirin Crystals 

Salt 

Rubber Dust 

Cork 
Gypsum 
Flaked Ice 
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TELEGRAMS: BARRON, GLOUCESTER 
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~ CAWORIANCE 


PROTECTS MILD STEEL AND 


CAST STEEL AGAINST OXIDA- 


TION AT HIGH TEMPERATURE 


bes and olaes CALORIZED pots and boxes for 


salt and cyanide hardening 


ing 


thermo-couple tubes - 
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annealing. 





PORATION OF GREAT BRITAIN LTD 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.!. Telephone: EUSton 432! 


carburising - case harden- 


- melting pots for lead and magnesium 


recuperator tubes - etc. 


GOAVAN le 


HEAT RESISTING ALLOY 
STEEL CASTINGS 

for oil-cracking tube supports, 

baffles beams. 


Superheater supports and slings. 


hangers, FVate| 


Furnace & boiler components, etc. 


Write for publications 


GRO) AVAINIG 
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IMMEDIATE WARNING 


SSEORGE ELLISON 


LIMITED 


IRMINGHAM ENGLAND 
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When fire breaks out emergency switches must work—at once! It’s a 
dangerous and possibly expensive risk to install switches which may 
fail after long periods of idleness. Because of their exceptionally robust 
mechanism Ellison Emergency Push Switches can be relied upon to 
operate instantly and have been chosen for hundreds of factories, offices 
and schools. Write for descriptive List No. 11. 
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The Hall Mark 
tells a story ..- 


For 650 years these marks have provided a 
unique guarantee of maker, quality, origin and date. Shown 
below are those which would appear on an article made 
by Zedd and Co. Ltd., from Britannia Silver (indicated 
by the figure of Britannia) made in Birmingham (the 
Anchor) in 1950 (the letter ‘A’ drawn a particular way). 


@ fA Al 








This mark is also an accepted world standard 
of quality in engineering ; foremost in design 
and efficiency. From the wide range of 
Alldays and Onions products we show you 
here the N.S.K. HAMMER. 


GREAT WESTERN L 
WORKS T 
BIRMINGHAM, 11. & 
"Phone : 


: ViCcoria 2251-4 
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© POSITIVE REMOTE 


CONTROL 4 














Wherever the application of an 
efficient positive remote contro! 
system is required the ARMSTRONG 
Unit provides a simple, effective 
answer. Easy to install, rust-proof, 
permanently self-lubricated and 
temperature corrected, neither the 
‘Slave’ nor ‘Master’ units need main. 
tenance. Amongst innumerable 
applications, flue damper controls, 
built in systems for Machinery 
Controls and Motions, remote gear 
shift operations, jig latching and 
valve control, etc., are typical. 


Full information 
gladly supplied. 







































EASTGATE - BEVERLEY 


REMOTE CONTROL UNIT 


ARMSTRONG PATENTS COMPANY LIMITED 









Regd Trade tei 


- YORKSHIRE | 
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DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 


W.H.BIRD & SONSLTD. 
ST. PHILIPS, BRISTOL2. 


*Phone: BRISTOL 77033. 
Grams: Olseau, Bristol. 





on Office: 2 Queen Anne's Gate, Westminster, S.W.1. Phone: WHitehall 1923/4/5 
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ONEY CAN BE SAVED IN BUILDING 


Here is a positive way proved by architects, consulting engineers and builders 


| USE BISON PLANK COMPOSITE FLOORS... 








—— They are thinner than insitu. Bison Plank Composite Floors can be combined with 
4 Conduits and other services can be housed in the Consulting Engineers’ designs with any frame—steel 
3 structural topping, thus saving thickness and cost of or reinforced concrete—and are suitable for beamless 
4 screed. floor construction. They are particularly advantageous 


Reduced floor thickness reduces the quantity of all 
vertical components. 
Erection time is reduced, thus helping to earlier An illustrated booklet giving full design characteristics is 
completion. available on request. 


>» B ! S ON floors, beams and precast frame structures 


NCRETE LIMITED are the largest structural precast concrete manufacturers in the world 


Ere Limirep Green Lane, Hounslow, Middlesex Hounslow 2223 and Dovehouse Fields, Lichfield, Staffs. Lichfield 3555 

pn Sales Office: 16 Northumberland Avenue, w.c.2 Whitehall 5504 

ETE (NORTHERN) LIMITED Stourton, Leeds 10 Leeds 75421 Manchester Office: 40 King Street West, Manchester 3 Blackfriars 5676 

ETE (SCOTLAND) LimiTeD Elmbank Street, Glasgow C.2 City 3292 CON 115 


with Bison Precast Concrete Frames. 











PEED AND STRENGTH 








BRITISH ERMETO CORPORATION LTD 


ARGRAVE ROAD - MAIDENHEAD - BERKS 


Telephone : Maidenhead 2271/4 






Telegrams: Grambon, Maidenhead 
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High Pressure Valves 








FINE CONTROL 

VALVES TYPE III 

N.B pipe sizes 

4” to 7” 

O.D pipe sizes 
to 1” 





















CHECK VALVES 
All sizes up to 14” N.B. 
and 2° O.D. 







RMETO valves have been specially designed for all 
: inds of li 





hydraulic systems or with non-corrosive 








ases, in wh 






ich fields they are in widespread use. 






Yur full rang 





© of standard valves is far too extensive to ome A, SE 





r ‘ : ' TYPE IV 

it covers many ‘out of the ordinary’ appli- N.B pipe sizes 
a : i” to?’ 

lition we are always prepared to design ’ O.D pipe sizes 
i’ tol 


how her: 
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Nd manut 





‘ure valves to individual specifications. 














SHUT-OFF VALVES 
TYPE 1A 


N.B. pipe sizes 
1” to if 







LITERS TURE AND CATALOGUES GLADLY SENT ON REQUEST 










All EF; ' o.D pipe sizes 
Ci valves are tested to one-and-a-half times ig’ to 





We recommended working pressures 
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can offer sucha © 
wide selection of 4_ 
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British made bearings | 
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Taper roller bearings to both inch and metric 
dimensions, form part of the unique range of 
ball and roller bearings manufactured by + 
The Skefko Ball Bearing Co. Ltd. 


In StS taper roller bearings the rollers 
run smoothly and freely under load, all skewing 
and skidding being eliminated. Many important 
improvements in roller bearing design have been 
pioneered by the world-wide S&GiF° Organisa- 
tion, and in this country The Skefko Ball Bearing 
Co. Ltd., as the only British manufacturer of al! 
four basic bearing types—the ball, cylindrical 
roller, taper roller and spherical roller—can 
offer completely unbiassed advice on all your 
bearing problems. 
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A straddle-mounted bevel pinion for a commercial 
vehicle incorporating two taper roller 
bearings and one cylindrical roller bearing 





THE SKEFKO BALL , BEARING COMPANY LIMITED - LUTON -: BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES @ 
BALL, CYLINDRICAL ROLLER, TAPER~ROLLER AND SPHERICAL ROLLES® 
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THE BRUSSELS EXHIBITION 


Alone amongst the nations represented at Brussels the 
United Kingdom has failed to some extent to distinguish 
the difference between an exhibition and a trade fair. 
No doubt it is this failure to realise that what was expected 
by the Belgian organisers at Brussels was a cut-down but 
effective version of the South Bank Exhibition rather than 
an array of industrial “* stands” which accounts for the 
disappointing scale of British participation in the whole 
affair. The two U.K. pavilions are both tucked away 
towards one corner of the grounds instead of being 
sited (as considerations of the national prestige of a 
great exporting nation might have dictated) more 
centrally, like the American, French and Russian pavi- 
lions. Both U.K. pavilions are small by comparison with 
the impressive size of the American and Russian pavilions, 
and the still unfinished but even larger French pavilion 
close by. True the U.K. Government pavilion, small and 
quite unassuming though it is by comparison with those 
three, is very impressive and effective inside. But un- 
fortunately the rather mean little paved yards into which 
the visitor is delivered from this pavilion and each of 
which is intended to illustrate some characteristic of 
British life fail rather abysmally to maintain that high 
standard. By contrast the British industrial pavilion 
looks impressive from outside. But inside so much has 
been packed into so little space ; there is so little effective 
balance as between the amount of space accorded to one 
industry and another ; and so complete is the absence 
of some of them, that we cannot believe a visitor coming 
to the pavilion will go away with any really clear percep- 
tion of the capabilities of British industry. In compen- 
sation, however, from two places of refreshment, the 
‘ Britannia ” and the ‘“* Fox and Hounds,” close by, he 
will gain a clear perception of the nature of a British pub ! 
Is this balancing of relative importance right, we cannot 
help wondering ? It is disheartening, too, to discover 
how little U.K. interest has been shown in certain inter- 
national sections of the fair. In the transport section, for 
example, where American, French, German, Dutch, 
Swiss and, of course, Belgian exhibits are quite profuse 
the visitor must needs hunt diligently to find anything 
British. We fear the same lack of adequate representation 
may hold true of the international hall of science in spite 
of the fact that British representation has been organised 
by the Royal Institution. For though at the time of our 
Visit it was very far from completely arranged, what little 
was already on view did not promise any very well- 
balanced representation of Britain’s share in the making 
of scientific advances. We await the completion of this 
and other cultural sections of the Exhibition in hope ; 
but expectant of disappointment rather than the reverse. 

Both the Russians and the Americans have grasped, 
as the British Government did, but as British industry 
did not, that participators in this international and 
universal exhibition were expected to provide an offering, 
subtle or blatant, of propaganda for a way of life, rather 


than the opening of a shop window. The Russian propa- 
ganda is certainly blatant enough! To enter the Soviet 
pavilion one ascends a wide and grand stairway ; within 
its doors one must ascend further stairs flanked on either 
side by life-size statues on imposing pedestals. Having 
attained the top, the full length of the hall is displayed 
before the eyes with, at the further end, yet another flight 
of steps, having at its head an outsize and dominating 
statue of Lenin. Within this hall, displayed for effect 
in a florid and somewhat pompous way, are plenty of 
exhibits interesting to engineers, from models of steel 
works and steel works plant to machine tools, motor-cars, 
tractors and space-rockets. But the whole has a curiously 
out-of-date air. It does not seem to fit in with this 
twentieth century. We were teased in the place by a 
puzzled feeling of familiarity. By and by the penny 
dropped. Place some large palms around, lay down a 
red carpet or two, and have some people dressed in gaily 
coloured uniforms, and one could almost imagine oneself 
at the Great Exhibition of 1851 awaiting the imperial 
entry of Queen Victoria ! Was this the kind of impression 
the Soviets intended to create we wonder? By utter 
contrast, though presumably it is intended as propaganda, 
it is rather difficult to understand whether the Americans 
are trying to convey anything at all in their pavilion close 
by ! It is circular in shape and, unless an architect sets 
out deliberately to create some other point of emphasis, 
the most important site in a circular construction must 
lie at or near its centre. The Americans have placed a 
circular pool of water in the centre ; upon this pool there 
floats a “‘ landing stage’ connected by a gangway to a 
gallery round the building ; and up and down this gang- 
way—apparently all day long—models parade displaying 
the latest thing in American feminine fashions! This is 
all so different from Lenin’s dominance of the Soviet 
pavilion that Russian visitors must find it a very confusing 
representation of American achievements and the 
American way of life. Even the Western visitor takes 
time to discover that to see more technically interesting 
exhibits he must penetrate into semi-enclosed spaces and 
rooms arranged around the circumference of the building. 
Just as with the Russian building we rather wonder 
whether the Americans have succeeded in creating just 
the effect they desired. Have they ? 

Subject to whatever it is that the French are going to put 
on view—our sympathy is with them, for unexpected 
foundation troubles delayed the completion of the struc- 
ture of their pavilion—it seems to us that itis the smaller in- 
dustrial nations that have really stolen the show. Belgium, 
of course, as the host nation has had plenty of space ade- 
quately to convey the extent of its industries. Amongst 
particularly effective halls, that covering electrical energy 
and water power needs particular mention ; and amongst 
structures the Atomium—though we poked some fun at 
it in our issue of November 8, 1957—turns out, largely 
because of its great scale (so that it has become a land- 
mark for miles around) and its polished ability to reflect 
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the sun, to be a very impressive centre-piece. But, with 
much less space to play with, the Swiss, the Dutch, and 
from the far side of the Iron Curtain, the Czechs, have all 
found particularly effective means of expressing national 
characteristics and displaying technical achievements. 
They have, of course, special advantages. For, as com- 
pared with bigger industrial nations, they have a lesser 
range of products to display and thus, even in a limited 
space they can more effectively display them. It is 
however to be observed that in proportion to population 
these nations appear to have spread their exhibits over a 
larger area than British industry. 

But are these great international affairs really worth 
while, we were driven, footsore and weary after each day 
at the Exhibition, to wonder ? Alone amongst the 
nations, as we have already remarked, Britain seems to 
have regarded participation in the Exhibition as a business, 
rather than a propaganda, proposition. No doubt that 
is why the British industrial pavilion reminds one of a 
trade fair at, say, Olympia, whereas the pavilions of other 
nations at Brussels call to mind something more like the 
South Bank Exhibition. British industry, it is obvious, 
is not much interested in putting over propaganda for 
the British way of life ; it is more interested in sales ! 
But perhaps it is the right attitude to adopt. Minorities, 
even minorities of one, can be right. Do these inter- 
national and universal exhibitions really justify the expense 
lavished upon them ? For if they are not to be regarded 
as trade fairs then presumably they can be justified only on 
the grounds of increasing the understanding between 
nations. Significantly, entering the Exhibition by the 
Porte Mondial one goes immediately through the Hall of 
International Co-operation ; and U.N.O., the Council of 
Europe, the European Coal and Steel Community, 
Benelux and other international organisations are all 
represented, several with halls of their own. International 
co-operation is therefore the theme of at least part of the 
Exhibition. But what we wonder—in relation to the 
vast expense involved—can such exhibitions do which 
cannot be better done by encouraging tourism and inter- 
national trade and through the wise use of air travel and 
the television screen ? There is therefore certainly some- 
thing to be said for the British attitude. If these great 
international exhibitions must be held and if for prestige 
reasons Britain must be represented, then industrially let 
us forget propaganda and go flat out to get what business 
we can. Propaganda can be left to our Government. 
Maybe it is a policy which lacks idealism. But it may 
nevertheless be a realistic appraisal of the worth of 
such exhibitions. 


PUT IT THERE! 


Even those engineers who believe that future advances 
in automobile construction will come by refinement of 
existing designs—as has been the practice in this country 
ever since large volume production became established— 
rather than by far-reaching revision to reduce to insig- 
nificance the present limitations on performance, will 
study with interest the progress of petrol injection as 
reflected by such reports as those in this and our last 
issue. While fuel injection, like so many other departures 
from conventional practice, ideally requires a vehicle to 
be designed from the start to employ it, there is good 
reason to expect a significant improvement in usable 
power, if nothing else, when it is applied to existing 
engines. And it is quite clear that more power is still 
sought by designers in this country. To-day, it is only 
on the Continent that four-seater cars of high performance 


are fitted with engines as small as 850 c.c.; and our 1500 ¢.¢. 
class no longer contains the fast six-seaters that were 
our pride five years ago. The use of larger engines 
commends itself to the transmission designer and the 
maintenance engineer, but it is a poor solution in vehicles 
where the engine weight does not rest on the driven 
wheels. How attractive the approach of widening the 
working speed range of the engine may prove can be 
judged from the Jaguar experience. An engine that, 
carburetted, needs four gears or three gears and a torque 
converter to handle a medium-sized car became tractable 
throughout the speed range when tuned to give 300 h.p, 
with manifold injection. 

The papers and comments at a recent symposium 
render it hardly possible to doubt that positive distribution 
of the petrol will overcome such fundamental limitations 
as are imposed by Mach number in the carburetter and 
acceleration round the manifold, and will allow vehicles 
to be built with lighter engines, lighter transmissions or 
lighter fuel bills. But it remains debatable how soon 
cars with such improvements will be saleable. For they 
will cost more. To what extent (if at all) do users really 
weigh lower running costs against higher first cost in 
cars otherwise almost identical ? However, we believe 
that many of the contributors to the discussion were 
unreasonably pessimistic in their comparisons with the 
supposed simplicity of the carburetter. A study of the 
invaluable appendices to the address of Mr. Errol J. Gay 
shows that petrol injection engineers are still confining 
their attention to systems in which the fuel pump supplies 
the energy to atomise the spray and, except in the one 
electronic system, to open the nozzle valve. The relatively 
extensive experience that has been gained in the building 
of heavy-oil engines shows that such systems comprise 
but one class of equipment and not that associated with 
extremes of performance. Injectors can be driven hydrau- 
lically, although to do so appears to be attractive rather 
on very large than on small engines. On a four-stroke 
engine there is little difficulty in installing a mechanically 
operated injector, such as is associated with the endear- 
ingly subtle “‘ Pressure/Time” system ; and pneumatic, 
or blast, injection should, it seems to us, certainly be 
studied for handling a volatile fuel. Thus, it hardly 
appears that all possible techniques have yet been 
exploited fully, while the comparative ease of injecting 
into air that has not been increased in density many 
times, as in the diesel, should give further scope for 
new methods that may reduce radically the dispropor- 
tionate capital cost of injection systems. 

In one respect the work reported is disappointing. It 
appears that understanding of the kinetics of com- 
pression and combustion processes is still inadequate to 
encompass a satisfactory high output stratified charge 
engine. It appears that the lion’s share of the work on 
this attractive concept has, since the abandonment 
of the: Jameson engine, been done on the Continent. 
Certainly the task of evolving such a cycle could be 
undertaken only by an engine manufacturer of very 
great experience with a wide market for his products— 
it would be no more than prudent to consider the pos- 
sibility of sleeve or rotary valves in place of poppets, for 
imstance—but the application for which it would be 
required (in vehicles which spend much of their time far 
from the design point and yet need good peak perfor- 
mance) appears likely to remain in demand for long hence. 
The prime mover which already boasts an inherently 
efficient cycle, the compression ignition engine, is, to 
judge by a study of its latest representations, still 
Separated by many years of much difficult engineering 
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from being able to compete in both performance and 
cost with the small petrol engine (except in the taxi, 
where running cost predominates), despite the com- 
parative cheapness of the single-cylinder injection pump 
with a distributor. 


SHORTER WORKING WEEK 

In the days of our grandparents’ youth, men worked 
twelve hours a day, six days a week, in order to experience 
a standard of living miserable by comparison with that 
ruling to-day. Since then hours of work have progres- 
sively been lowered. There has been almost continuous 
pressure from trade unions for reduced hours of work 
and almost continuous resistance from industry on the 
grounds that the reduction of working hours really means 
an increase of overtime earnings. The pressure for 
reduced hours persists. In his presidential address to 
the 1958 National Committee of the Amalgamated 
Engineering Union last Monday Mr. Carron had some 
words to say on the matter (though not, curiously enough, 
about wage rates). “* We have never,” he said, “ had a 
case to put which is based so firmly upon a solid founda- 
tion of truth, justice, logical reasoning and fair-minded- 
ness as that which forms our present application for a 
reduction in the standard work week....... The 40- 
hour week, delay it how they will, is something which the 
employers must surely recognise..” He is, of course, 
right. As man’s productivity rises—largely through the 
inventions of engineers—it becomes essential, if only to 
make it possible to sell the product, to pay more in 
wages for fewer hours worked. In the past, maybe, 
there were only a few industrialists who appreciated that 
point. Henry Ford was one of them. But nowadays 
there is scarcely any need for the unions to make it. 
All that divides managements from unions to-day is the 
factor of timing. Throughout the engineering industry 
to-day more highly productive methods are being steadily 
introduced. At what stage does it become desirable to 
reduce working hours so as to benefit both men and 
management ? Certainly not, surely, when there is much 
overtime working in order to meet demand ? Then 
should it be when demand is relatively slack so that full 
time is only just being worked ? In either case it is to be 
observed that the effect must be equivalent to a rise in 
wages and thus unwelcome to employers. Only if intro- 
duced when short time is being worked can the change be 
accommodated without an effective rise in wages. But 
it is as natural that unions should wish to see a shorter 
working week introduced before business becomes this 
slack (with the possibility of redundancy developing) as 
that employers should wish to avoid reducing hours of 
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work if it will add anything to production costs. Mr. 
Carron is right. The forty-hour week will certainly come. 
But whether this is the right moment for its introduction 
is quite another matter. 


THE “JUNIORS ” 


We are frequently invited to Institution dinners and 
luncheons, and never do we minimise the importance of 
such functions. Many of them are distinctly formal 
occasions, with weighty utterances included in the post- 
prandial speeches; some -of them strike a lighter 
note of informality, with speeches that are designed to 
end before anyone present can possibly tire of listening 
to them! In this latter category, we place without 
hesitation the seventy-fourth annual dinner of the Junior 
Institution of Engineers which we had the pleasure of 
attending last Friday evening. The Junior Institution is 
an energetic body, membership of which is ‘open to men 
of all ages engaged in any branch of the engineering and 
allied professions, wherever resident.” Since 1884, it 
has existed “to promote the science and practice of 
engineering and the consideration of all questions 
affecting engineers.” 

The informal atmosphere which characterises the Junior 
Institution’s meetings, in London and the provinces, was 
fully maintained at its dinner last Friday. At first sight, 
the toast list looked formidable, for it indicated no less 
than eight speeches. But we hasten to add that they 
were eight excellent speeches, all of them models of 
brevity and commonsense. It was, for example, bene- 
ficial to be reminded by one of the guests, the president of 
the Institution of Highway Engineers, that it is an 
exceedingly good thing for engineers to relax occasionally 
from their customary labours! It was equally beneficial 
to listen to the speech of another guest, a senior vice- 
president of the Institution of Electrical Engineers, who 
stressed the importance, to younger engineers especially, of 
being able to obtain some knowledge of those fields of 
endeavour which are outside their own particular speciality. 
To that desirable end, the Junior Institution continues to 
apply itself by providing opportunity for the full and free 
discussion of distinctly practical papers. As was fittingly 
remarked during the evening by the Institution’s chairman 
‘“* men of high standing have been proud to call themselves 
Juniors.” Some of them may now have passed the 
traditional allotted span of three score years and ten ; they 
nevertheless share with the Institution’s membership as 
a whole a vigorous and “ matey ” approach to the progress 
and problems of the day. That, surely, is a virtue worthy 
to be preserved. Long may the “ Juniors ” flourish. 





** THE SMOKE NUISANCE ” 

* Two associations connected with this subject have recently come 
into existence—one for the purpose of affording protection to 
‘smokers * who get into trouble in consequence of not conforming 
with the regulations laid down by the Act of Parliament—the other, 
upon an entirely opposite principle, offers its assistance in the 
endeavour to comply with those regulations, and thus to save the 
|  ouble either of prosecution on the one side, or of defence and 
| justification on the other. The latter association, under the title of 
the London Smoke Prevention Company (Limited), sets forth as its 
object, the prevention of smoke from the furnaces of fixed, locomotive 
| and marine, boilers, factories, and domestic stoves. In their pros- 
| pectus they put forward the opinion that ‘ the dense atmosphere over 
ondon and other large cities is owing more to the aggregate nuisance 
arising from the chimneys of private houses and dwellings than to the 
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dense volumes which are seen to issue from factories.’ That this 
is the case we believe there is little reason to doubt. The too 
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familiar * blacks’ with which one is inundated on attempting 
to admit fresh air by opening a window certainly originate chiefly 
from this source. ... h 

“The method by which the company propose to prevent smoke in 
boiler and other furnaces consists, essentially, in the application of a 
current of heated air for the combustion of those gases which would 
otherwise produce smoke. For this purpose air is introduced through 
the upper part of the furnace door and at the bridge ; a casing is 
attached to the furnace door, which serves to heat the air in its passage 
through this casing to the flame arising from the coal.... The 
London Smoke Prevention Company proceed upon the belief that the 
use of hot air is preferable to the use of cold air, because it does not 
lessen the steam-generating capacity of the boiler. . . .” 
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INTERNATIONAL & UNIVERSAL 


—BRUSSELS 1958 


No. Lll—{ Continued from page 612, April 25) 


URING the last century, thirty World Exhibitions have been held, 
D beginning with the Great Exhibition in London in 1851. Thirty-four 
years later came Belgium’s turn with Exhibitions in Antwerp (1885, 1894 
and 1930), Liége (1905 and 1930), Ghent (1913) and Brussels (1888, 1897, 
1910 and 1935). The last fair to be held was the New York World Exhibition 
of 1939. After an interval of 19 years, the 3ist International and Universal 
Exhibition opened in Brussels on April 17, and will remain open to visitors 
from all over the world until October 19. —_ Sited on an area of 200 hectares— 
one-third the size of Brussels and 1} times that of Hyde Park—the Exhibition 
is an event which according to the 1928 Agreement cannot be repeated in 
Europe for at least six years. Our article describes the fair, in which Great 
Britain is taking a prominent part. The general theme is “A Balance Sheet 
for a More Human World,” and besides the Belgian and Foreign Sections, 
there is for the first time an International Section representing the important 
international bodies which have come so much to the fore in recent years. 
The accompanying illustration shows the British Government Pavilion 


after dark: it is reflected in a lake that is also part of this country’s exhibit, 


and on which there float small marine craft. 


NUCLEAR POWER AND THE BRITISH INDUSTRY 
PAVILION. 

HE peaceful uses of atomic energy are 

prominently represented in the British 
Industry Pavilion, the International Pavilion 
and the International Hall of Science. Both 
the Atomic Energy Authority and industrial 
firms are participating in the British Industry 
Pavilion. 

In the exhibit arranged by the Board of 
Trade the Atomic Energy Authority seeks, 
through the medium of models and photo- 
graphs, to develop a simple but connected 
theme based on the expanding needs for 
energy throughout the world, the growing 
dearth of fossil fuel and the increasing import- 
ance of the new fuels, such as uranium and 
thorium. 

The first large-scale development illustrat- 
ing the use of uranium for developing nuclear 
power is at Calder Hall, which began operat- 
ing on October 17, 1956, and had generated 
more than 560 million units by the opening 
day of the Brussels exhibition. A log sheet 
brought up to date daily shows visitors the 
exact number of units generated at Calder 
Hall. 

The exhibit shows that four more nuclear 
power stations evolved from Calder Hall, 
but with much larger outputs ranging from 
300MW to S5O00MW, are now being built for 
electricity supply authorities in Great Britain. 
In stations of this kind | ton of uranium 
does the work of 10,000 tons of coal, but has 
an even higher potential, and research work 
is in hand to obtain greater outputs from each 
ton of uranium. For example, in reactors 
such as “ NERO” at Harwell the U.K. 
Atomic Energy Authority is seeking ways of 
recycling uranium and, by loop experiments, 
is studying means of raising the temperature 


at which fuel elements can operate. The 
value of research is shown by the fact that 
for a power programme of 6000MW roughly 
10,000 tons of uranium fuel would be needed 
every four years with the present kind of 
reactor. By recycling plutonium the demand 
could be reduced to 2000 tons every four 
years for the same amount of power, but with 
advanced reactors the possibility arises of 
cutting this fuel requirement to only 100 tons 
every four years, and at the same time 
increasing the power. To gain such a reward 
one must develop breeder reactors such as 
the fast breeder reactor at Dounreay, of 
which a very large model is on view at 
Brussels, the sphere being 17ft in diameter. 
Another exhibit is an animated diagram of 
an experimental homogeneous aqueous 
reactor. Both these reactors are intended to 
be used with thorium as a breeding material. 
In the homogeneous aqueous reactor the 
fuel is dispersed in the heavy water coolant 
moderator and is surrounded by a thorium 
blanket. The main problems to be solved in 
such a system are those associated with cor- 
rosion under high temperature and radiation 
conditions and with the need for providing a 
leak-proof system to contain the highly 
reactive solutions. The Authority is also 
showing, for the first time, a model of the 
high temperature gas-cooled reactor which is 
being built at Winfrith Heath in Dorset. 
Finally, the Atomic Energy Authority’s 
exhibit illustrates the possibilities of power 
from nuclear fusion and shows the way in 
which Great Britain has taken the first step 
towards a controlled thermo-nuclear reaction 
with “ ZETA.”* In this exhibit “ ZETA” 
is represented by a large colour transparency. 
But in the British Government Pavilion 


* Tue Enomerr, January 31, 1958, page 160. 
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there is a one-third scale model, 7ft high, of 
“ ZETA,” built for the Central Office of 
Information by Miniature Engineering Ltd. 
In the torus of “* ZETA” temperatures of 
5,000,000 deg. Cent. have been attained in 
experiments which have led to the con- 
clusion that the control of fusion and 
the use of the waters of the oceans as 
fuel for power may well be a possibility for 
the future. The torus is made of “* Perspex” 
so that the interior flash (simulating the 
pinched discharge in ‘* ZETA ”’ itself) can be 
seen at ten-second intervals. It is mounted 
on a platform and so sited that it forms a 
natural climax to a series of scientific exhibits. 
Flanking it will be a display of thirty-five 
British Nobel prize winners inscience. Theres 
also a simple direct message that “on the 
night of August 30, 1957, a great step towards 
a new source of power for mankind was 
taken. On that date scientists at Harwell 
succeeded in attaining temperatures of five 
million degrees centigrade and_ released 
neutrons in the thermonuclear reactor know 
as ‘ ZETA.’” 


BRITISH INDUSTRY’S CONTRIBUTION TO 
NUCLEAR POWER GENERATION 


The 500MW nuclear power station under 
construction at Hinkley Point, Somerstt, 
provides the theme of the exhibit shown by 
the English Electric-Babcock and Wilcox- 
Taylor Woodrow Atomic Power Group, the 
consortium which is building this power 
station on behalf of the Central Electricity 
Generating Board. The design of the station 
was Outlined in our issue of September 20, 
1957, page 415, and March 14, 1958, page 402 
Briefly, the plant will consist of two ga 
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An artist’s impression of the S0OMW Hinkley Point nuclear power station as it will appear when completed in 1962 


cooled, graphite moderated reactors, each 
contained in a spherical pressure vessel 67ft 
(20:4m) in diameter and made of steel 3in 
(76:2mm) thick, the weight of each reactor 
with its pressure vessel being 5500 tons. 
The fuel will consist of natural uranium in 
magnesium alloy “* cans ” and refuelling will 
take place from the top of the reactor while 
it is pressurised and on full power. Steam will 
be generated in Babcock dual-pressure heat 
exchangers of which there will be six per 
reactor. Each heat exchanger will be 90ft 
(27-4m) high and 21ft 6in (6-6m) in diameter 
and will weigh 1350 tons. The total evapora- 
tion will be 5,500,000 Ib (2,500,000 kg) of 
steam per hour. Gas circulation between 
each reactor and the associated heat 
exchangers will be effected by six electrically- 
driven axial-flow circulators. Electricity will 
be generated in the turbine hall (on the right 
of the accompanying illustration) by six 
English Electric hydrogen-cooled _ three- 
cylinder turbo-alternators, each with a rating 
of 93MW at 13-8kV, 0-85 power factor. 
Supplies to the gas circulators and other 
auxiliaries will be provided by three 33MW 
variable speed turbo-alternators. The main 
output will be fed into the 275kV national 
grid system through a switching and trans- 
former station which is illustrated on the 
left of the picture. 

The civil engineering work will include the 
construction of two reactor buildings each 
I80ft (54-9m) high, the reactor shielding 
which is of high density concrete 7ft (2- 13m) 
thick, a turbine hall 740ft (225-6m) long 
and other smaller buildings, a sea wall 
3000ft (914m) long and a circulating water 
intake structure. 

Other major items of civil engineering 
work will include a tunnel 2200ft (670m) long 
under the sea bed and a dock, wharves and 
approach roads. All these works will involve 
750,000 cubic yards (573-75 cubic metres) of 
excavation and the placing of 300,000 cubic 
yards (229-5 cubic metres) of concrete. 

lhe contract for the building of the power 
Station was placed in September, 1957, and 
completion is expected in 1962. Considerable 
Progress has already been made. In _ three 
months nearly 175,000 cubic yards of rock 
and earth were moved and by mid-April work 
Was Completed on the concrete foundations 


of the first reactor. Construction of the 
biological shield (90ft high and 75ft in 
diameter) was started in April, progress is 
being made on the foundations for the 
eircultor houses and steam raising units 


and 
ang excavation has begun over the area 


to be occupied by the turbine house. 
Another major development is taking place 
on the sea front where the 3000ft long mass- 
concrete sea wall is to be built, incorporating 
the pump-house for the circulating water 
system. Cooling will require 35,000,000 
gallons of sea-water per hour which will enter 
the pump-house through two 11ft diameter 
tunnels from an intake structure 2200ft 
offshore. The first stage in this work was the 
reduction of the sea front area to a general 
level of 36ft above sea level, the excavated 
material being used to reclaim parts of the 
foreshore which formed part of the land 
over 100 years ago. The reclaimed area will 
be up to 250ft wide and 3000ft long and will 
house some of the site buildings. Preliminary 
investigation on requirements of the work on 
the cooling water system, for which the use 
of divers was necessary, began some time ago 
and constructional work began in April. 
Extensive workshop facilities have now 
been built on site ready for occupation by 
teams of fitters, welders and plant erectors. 
The present labour force totals 1200, about 
400 of whom are now housed in a small 
township which has grown up near the site. 
The exhibition stand which is mainly 
devoted to the Hinkley Point scheme is an 
unusual structure consisting of a central 
office suspended above the floor from an 
arched roof of copper-anodised aluminium. 
Below this office structure the main exhibit 
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is an animated sectional model on a base 
3ft square of one of the Hinkley Point reactor 
buildings in which the flow of coolant gas 
through the reactor and of steam to the 
turbines is represented by coloured light 
tubes. 

As a background to the model itself there 
is a painting (illustrated below) by Claude 
Buckle, giving an impression of the station 
in an advanced stage of construction and 
showing the 400-ton “* Goliath ” crane lifting 
one of the heat exchanger units into position. 

One of the exhibits on the British Iron and 
Steel Federation stand, near the sub-station 
in the British Industries Pavilion, is a fully- 
bladed rotor disc for a 200MW 3000 r.p.m. 
steam turbine, manufactured by the English 
Electric Company, Ltd. The disc shown is 
from the prototype wheel for High Marnham 
power station on the River Trent, for which 
the company is supplying five 200MW steam 
turbo-alternators. It is the actual bladed 
disc employed in the experimental and 
development work that preceded the intro- 
duction of the 27in reaction blading for the 
last stage of the low-pressure exhaust. In 
these tests steam jets were adjusted to play on 
the blading with varying intensity, direction 
and point of application. In this way it was 
demonstrated that the blading, which has 
an active length of 27in and is stiffened by 
three rows of lacing wire or tube, gave only 
a weak response to heavy exciting forces 
during the tests. In the turbine itself, of 
course, care is taken to ensure that the steam 
flow from the stationary nozzles is uniform, 
so that no significant vibration of the blades 
can occur. After being on exhibition for six 
months at Brussels, this disc will go into the 
permanent exhibition of the metallurgical 
section of the Science Museum in London. 

Power and lighting supplies to the British 
Industries Pavilion and the British Govern- 
ment Pavilion at the Brussels International 
Exhibition are controlled by two sub-stations. 
Like the British Industries Pavilion itself, 
the No. | sub-station at the north end of the 
Pavilion is virtually glass walled and visitors 
to the Fair can see the English Electric sub- 
station which controls electrical supplies 
while serving as a working exhibit. This 
substation, which has been installed by the 
electrical contractors, James Kilpatrick and 
Son, Ltd., of London, has a capacity of 1000 
kVA and takes its supply from a ring main 
installed by the Société de 1|’Exposition 
through a six-panel type O.L.X. high-voltage 
switchboard. Two S00kVA_ 11,000/415V, 
50 c/s oil-cooled transformers feed on to a 
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Sectional model of reactor building for a 400MW graphite-moderated, gas-cooled nuclear power station 


“* Superform * medium-voltage switchboard 
comprising two 800A. “ OB.23” air circuit 
breakers and twenty-two outgoing H.R.C. 
fuse switches. 

The whole of the stand taken by the 
Nuclear Power Plant Company, Ltd., Booths 
Hall, Knutsford, Cheshire, is occupied by an 
impressive scale model of a nuclear power 
station incorporating two graphite-moderated 
gas-cooled reactors fuelled with natural 
uranium. The model represents a station of 
the type now being built in Great Britain, 
but having an electrical output of 400MW. 

As illustrated here, one of the reactor 
buildings is sectioned to show a spherical 
pressure vessel, two of the six boilers and the 
layout of the gas ducting. Charging and dis- 
charging of the fuel elements (magnesium 
alloy sheathed) in the cylindrical graphite 
core is effecied by a machine on the floor above. 

In this model operation of the reactor is 
simulated by movement of the control rods. 
When it is active the core is illuminated red 
and the colour changes to green during shut- 
down. One of the boilers is sectioned to show 
a representation of the internal tubing which 
contains coloured bubbles to indicate the 
change of water into steam. 

Another model, in front of the model of 
the reactor building, depicts a fully equipped 
turbine house, with four main turbo-genera- 
tor sets and their control panels in the 
main hall and three auxiliary sets in the 
smaller hall to supply power for the gas 
circulators. The station control room, 
battery room and diesel engine room are 
also shown in model, as is the outdoor 
switching station on the far side of the 
tu: dine house. On the opposite side of the 
stand, beyond the reactor building there is 

a model of an enclosed pond in which spent 
fuel, after removal from the cores by remote 
handling plant, is stored for about three 
months to allow the radioactivity to decay. 
Then they are taken to a separate reprocessing 
plant for extraction of plutonium. 


OTHER BRITISH INDUSTRIAL EXHIBITS 


Prominent among the exhibits shown by 
Standard Telephones and Cables, Ltd., Con- 
naught House, Aldwych, London, W.C.2, 
is a submarine two-way telephone repeater 
of the kind installed in the new Anglo-Belgian 
submarine cable system. This important sub- 
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marine telephone link was provided by S.T.C. 
and its Belgian associates the Bell Telephone 
Manufacturing Company, Antwerp. These 
two companies were jointly responsible for 
the manufacture of the cable and the sub- 
merged repeaters and for the supply and 
installation of the land-based terminal equip- 
ment and cable. 

The system provides 120 two-way telephone 
channels having a performance meeting 
C.C.1L.T.T. recommendations, over a single 
submarine cable using a frequency band of 
60-552 kc/s in one direction and 672-1164 
kc/sin the other (i.e. two supergroups of coaxial 
system). At the British end of the link, the 
“* submarine ” terminal is at the British Post 
Office Repeater Station at Canterbury, where 
it is connected with the national tele- 
phone network via the existing 2-6 Mc/s 
coaxial cable telephone system supplied and 
installed for the British Post Office by 
Standard Telephones and Cables, Ltd. Cable 
terminating equipment and additional carrier 
telephone equipment to cater for the new 
circuits are provided at Canterbury. This 
equipment works into a cable approximately 
16 miles (26km) long, similar in general con- 
struction to the sub- 
marine cable, connect- 
ing Canterbury with 
Dumpton Gap on the 
Kent coast where the 
actual submarine cable 
terminates. 

The undersea cable 
itself has a sea length 
of approximately 55 
nautical miles (102km) 
and consists of a poly- 
thene-insulated coaxial 
cable containing an 
inner copper conductor 
made up of a strand of 
seven wires insulated 
from the outer conduc- 
tor by a solid dielectric 
of polythene. The outer 
conductor consists of 
a layer of six copper 
tapes plus one copper 
binding tape. Overall 
the cable has a serving 

of tarred jute anda final 
armour of galvanised 
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steel wires. The land cable sections have ; 
double sheathing instead of the jute and ste 
wires. The inner sheath consists of pure lead 
and the outer of black polythene. The sy, 


marine cable was made at the new South. | 9 


ampton factory of Standard Telephones ang 
Cables, Ltd., where special facilities exist fo, 
the manufacture and testing of such cable 
The land cable was made at the company; 
North Woolwich works. Laying of the se, 
cable was carried out by the British Poy 
Office. 

Three rigid two-way submerged repeater; 
are spliced into the cable at predetermine; 
intervals. They are similar in constructio, 
to those supplied by S.T.C. and now in dai 
use on the Newfoundland-Novia Seoti; 
section of the Transatlantic Telephone Cab. 
scheme, and between the Netherlands ané 
Denmark. Each repeater is housed in a stee 
tube approximately 9ft (274cm) long ang 
104in (27cm) diameter and is laid on the 
sea-bed as an integral part of the cable. Whey 
the repeater is spliced into the submarine 
cable, the armour wires of the cable ar 
clamped to robust anchor plates, to ensure 
that no stress is transferred to the cores of 
the cable where they enter the special gland 
fitted at both ends of the repeater for the 
necessary circuit connections. The amplifier 
unit of the repeater serves both directions of 
transmission and consists of two amplifiers 
connected in parallel between common input 
and output transformers and with a single 
feedback network. This circuit arrangement 
ensures that if one amplifier path fail 
the gain of the complete amplifier is not 
appreciably affected. The submerged re- 
peaters are energised by a constant-current 
d.c. supply fed between the centre conductor 
of the cable and earth. Power for the purpose 
is provided by specially designed power plant 
which has been supplied and installed by the 
contractors at the Canterbury and Ostend 
Repeater Stations. 

The submarine cable crosses the Belgian 
coast at Middelkerke and from thence a 
length of some 5 miles (8km) of land cable 
similar in construction to the Canterbury- 
Dumpton Gap cable connects it into the 
Belgian ‘‘ submarine” terminal located at 
the Ostend Repeater Station. Here, as at 
Canterbury, cable terminating equipment and 
carrier telephone equipment for the new 
circuits has been provided. From Ostend to 
Brussels the link continues as two 60-circuil 
systems over symmetrical pair cables pro- 
vided and installed under the zxgis of the 


** Stantec Zebra ” computer, 
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Airborne teleprinter equipment first used on a scheduled flight of a BOAC “ Stratocruiser ”’ 


Bell Telephone Manufacturing Company, 
who also supplied and installed suitable 
terminating equipment so that the 120 circuits 
made available by the submarine cable 
system may be fully integrated with the 
national and international telephone net- 
works. 

Another exhibit, the “* Stantec Zebra "a 
medium-size general purpose digital com- 
puter applicable to both scientific and com- 
mercial work—can be seen in operation. 
“ Stantec Zebra ” is a serial binary computer 
with a word length of thirty-three bits. It con- 
sists of four units (illustrated on page 646). 
First the arithmetic unit which has two 
accumulators each equipped with an adder/ 
subtractor and shifting and clearing facilities. 
Secondly, the immediate access registers. There 
are thirty-two registers of which twelve are 
one-word immediate access stores having 
reading and writing facilities. | Others 
store useful constants such as zero, —l, 
2-* &c., and yet others are associated with 
the input and output channels. Thirdly, 
the main store which is a magnetic drum 
of eight 192-word capacity having 256 
tracks each containing thirty-two words. It 
rotates at 6000 r.p.m., i.e. 10 milliseconds per 
revolution. The word time is thus 312 micro- 
seconds. 

Fourthly, the control unit which staticises 
the instruction being executed during 
any given word time and, _ together 
with that instruction, determines the inter- 
connections between the four basic parts of 
the computer and the form of the arithmetical 
operations. It also selects the next instruction 
to be carried out. 

The form of the instruction is distinctive to 
“ Stantec-Zebra.”” In each instruction there 
are fifteen “* function digits.” Each of these 
function digits, which are not decoded, 
controls one specific operation within the 
machine. 

Since any or all of these digits may 
be used in any one instruction, the user may 
construct a possible 2° different instructions, 
A further five digits specify which one of the 
thirty-two immediate access registers is to 
be used and the remaining thirteen digits of 
the instruction specify one of the eight 192 
main store locations. Both of these 
“addresses ” may be used in one instruction. 
Every instruction is executed in one word 
time. 

But because any instruction may con- 
lain several function digits a number of 
Operations occur simultaneously. For 
example a single instruction may transfer the 
contents of an accumulator to a specified 
location, clear the accumulator, add in the 
contents of an immediate access register, 
Count in the other accumulator, and specify 


the source of the next instruction—all in one 
word time. 

Multiplication, division and other mathe- 
matical operations are carried out by short 
sub-routines in a programme, and some 
sample operation times are: Addition or 
subtraction, 312 micro-seconds ; multipli- 
cation, 11 milliseconds ; division, 35 milli- 
seconds ; square root, 80 milliseconds ; 
floating decimal operation, 30 milliseconds 
(average). When, however, these figures are 
considered as criteria of performance, 
account must be taken of the fact that 
the logic permits several functions to occur 
simultaneously. The result is that the overall 
operational time for specific problems com- 
pares favourably with other machines of 
apparently greater speed. 

For those users who stress ease of program- 
ming even at the expense of some loss of 
speed, a simple code has been devised. This 
code consists of one function letter and one 
address for each instruction and is used in 
conjunction with an interpretative pro- 
gramme stored within the machine. When 
using this code all numbers are represented 
in the floating decimal form. Although the 
speed is about one-fifth that of the normal 
codefspeed, using fixed point binary notation, 
this is very favourable for full floating point 
operation, on a comparative basis. 
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A new exhibit is a working demonstration 
of a lightweight teleprinter and radio receiver 
designed to provide meteorological and 
navigational reports to pilots of aircraft in 
flight. Equipment of this kind installed in a 
British Overseas Airways Corporation Strato- 
cruiser, on a scheduled flight from London to 
New York, has recently successfully recorded 
meteorological and navigational reports trans- 
mitted by radio stations in Britain and New- 
foundiand. This was the first time in the 
world that information destined for the pilot 
of an aircraft in flight was successfully com- 
municated by means of a radio teleprinter 
circuit. 

The airborne installation (the components 
of which are illustrated here) consists of a 
special receiver and teleprinter. The “‘ SR.24” 
four-channel M.F. airborne radio teleprinter 
receiver has a frequency range of 95-140 ke/s. 
Its sensitivity is defined as : faultless print- 
ing for input signals (+20 c/s deviation) 
of 20 dB below IuV into 75 ohm input 
terminal of the receiver. The airborne tele- 
printer was specially developed for airborne use 
by Creed and Co., Ltd., an associated company 
of S.T.C. The teleprinter is capable of 
operating at 100 words per minute. The 
weight is approximately 35 Ib. 

This equipment displayed at Brussels is 
receiving signals over direct radio trans- 
mission from a British Ministry of Civil 
Aviation transmitter installed at Prestwick 
in Scotland, a distance of approximately 
500 miles (800km). 


In the remainder of this article we shall 
deal with a few of the most important other 
foreign pavilions, and with the International 
Sections. 


THE NETHERLANDS 


The area set apart for the Netherlands 
display covers 64 acres; this shares with 
France, the United States and Soviet Russia 
the distinction of being the most extensive area 
made available for foreign participants. 

“The water as friend and foe’’ has been 
chosen as the theme of the Netherlands con- 
tribution, and, in fact, the sloping ground 
of the Netherlands terrain at the World Fair 
offers excellent opportunity for attractive 
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application of such a theme. The scheme of 
the Netherlands Section includes collective 
contributions by industry, trade and trans- 
port, as well as exhibits in the fields of art and 
science, social welfare and religion. The 
exhibition terrain is, as it were, divided into 
two parts (page 647). The lower part 
reveals the polder landscape and shows the 
Netherlands as an agrarian country; the 
upper level gives an impression of the indus- 
trial development of the Netherlands, and 
that essential element of a polder, the dyke, 
is used to separate the agricultural and indus- 
trial sectors. 

But the dyke is by no means the only echo 
of the typical polder landscape, For through 
the reclaimed land in this “ miniature 
Holland ” there run the canals from which 
the water is pumped over the dyke into a 
water basin, which, in its turn, serves the 
industrial sector for demonstrations in ship- 
ping, coastal lighting and other maritime 
activities. 

Then, too, the polder is the natural place 
in which to show visitors how land reclama- 
tion is conducted in the Netherlands. Under 
a dome-shaped roof models illustrate one 
of Holland’s large hydraulic works, the 
reclaiming of the Zuyder Zee, and the 
mammoth Delta Plan by which the large sea 
arms on the south-west coast will be closed, 
as well as many scientific experiments, studies 
and methods which are indispensable for 
the execution of such engineering works. 

Agriculture claims the remainder of this 
sector on one side, and flanking the upper 
level water basin on two sides are exhibition 
halls, one of which stretches down into the 
polder area. 

These pavilions house the collective con- 
tributions of the various industries, including 
trade and transport. Here, too, is shown a 
cross section of the culture and art of the 
Netherlands, of the spiritual life of its people 
and of the social development of the country, 
as well as exhibits showing the overseas 
territories. As befits a land in which flowers 
play so prominent a role, the pavilions 
are lavishly decorated with floral and plant 
displays. 


CZECHOSLOVAKIA 


The Czechoslovak pavilion, which we 
illustrated on Plate 6 in our issue of April 25, 
ranks among the ten largest pavilions of the 
World Exhibition, covering 6200 square 
metres of space set in an area of 13,000 
square metres. It comprises three cube- 
shaped exhibition halls, with 18m long sides 
and having solid external walls, connected 
by halls which are glazed. Opposite is 
another smaller building housing a restaurant. 

The Czechoslovak pavilion can _ be 
readily dismantled, being a partially pre- 
fabricated steel structure assembled by weld- 
ing and bolting. The skeleton is made of 
standard rolled joists and seamless steel 
tubing. The latter was chosen because of 
its low weight and fine appearance. In the 
cube-shaped corner halls a system of four 
corner pillars, without intervening supports, 
was chosen, as it allowed full use to be made 
of all internal space. The roofs were 
made as flat as the construction allowed, 
to meet architectural requirements. A 
broad area of illumination is provided by 
transparent roofing units. 

The need for easy dismantling led to the 
choice of panels for filling in the walls. 
Panels of foam glass, Im by 2m, were 
selected. Their advantage lies in the fact 
that they have high insulation values and are 
light in weight. The facades have been 
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decorated with gilt mosaics, producing con- 
trasts by the effect of light en large areas. 
The internal arrangement of the pavilion 
permits the visitor to pass through the halls 
in an unbroken path in keeping with the 
sequence of displays. 

Although the industrial section of the 
Czechoslovakian pavilion is not particularly 
large, it contains representative examples of 
the machine tools and instruments made in 
the country and an interesting model of a 
coal mine. This model, about S5ft to 6ft 
square, is made in transparent plastics to show 
the buildings above ground and the actual 
mine workings. The ground level buildings 
show the extensive amenities block with its 
baths and changing rooms, and at intervals 
the model is slowly raised to show the under- 
ground workings at successive levels. In the 
various working areas and roadways, there 
are models of the machines and equipment in 
use and they give an excellent impression of 
working conditions as well as mine working 
layout. At the side of the model is situated 
the pithead gear and main cage system used 
for coal winding purposes. 

The centre piece of the machine tool 
exhibits is a large boring machine with 
pendant control, and two of the interesting 
machines under power are a copying lathe 
and an internal grinding machine. This 
copying lathe for shafts up to 93in diameter 
and 39in long is fitted with means of auto- 
matic programme control by the setting of 
pins in a co-ordinate selector in accordance 
with holes in a master setting card, or it can 
be used with normal template or master 
workpiece hydraulic tracer control. It has 
twelve spindle speeds from 71 to 1800 r.p.m., 
and, like the feeds, they can be changed auto- 
matically whilst the machine is running to 
ensure economical cutting in accordance 
with diameter changes. Two tool slides, with 
copying control are provided one above and 
one below the work, and these slides can be 
used individually or together as required. 
The internal grinder is also arranged for 
automatic cycle operation and is designed to 
take work from 80mm to 500mm diameter. 
Automatic gauging during the grinding 
operation sparks out the wheel on size 
being attained, and an accuracy of within 
0-0003mm is claimed for the machine. 

Adjoining the main building is a tubular 
tower structure from which is suspended a 
slowly rotating ten-bladed Kaplan runner 
destined for the Orlik hydro-electric power 
station. This station, on the River Vitava, 
has been under construction since 1955, and 
will comprise a reservoir 68km long and 
holding 720 million cubic metres. Its four 
sets of 94MW each are to produce some 400 
million kWh per annum. The maximum 
head of 70-5m is the highest for which 
Kaplan turbines have been supplied to date. 

This exhibit is connected with a corre- 
sponding section inside the pavilion showing 
the development of Czechoslovak water 
power since 1946, in which period thirty 
large dams have increased the country’s 
Storage capacity to six times its value 
pre-war. The display also shows models of 
an atomic reactor and an atomic power 
plant, together with illustrations covering 
the rich uranium mines. Behind a heavy 
shield of concrete and lead glass 1-5m thick, 
an industrial betatron is seen in operation. 

Documentary displays show the develop- 
ment of the iron and steel industry, amount- 
ing to an increase in annual capacity, since 
1949, of over 1,500,000 tons of pig iron and 
1,300,000 tons of steel. Eight new blast- 
furnaces and fifteen open-hearth furnaces 
have been put into operation during this 
period. Czechoslovakia claims to te the 
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world’s leading producer of sugar beet, a fact am 
which is reflected industrially, for there am 7 


500 sugar refineries in the world which 
Czechoslovakia has either built or equipped 
In the past five years alone, the country has 


supplied over 300 different industria! install. 


tions abroad. 


The Industrial Section is completed byan © 


extensive array of the products of the 


ceramics, glass and textile, and other light E 
Other principal sections cove ~ 


industries. 
agriculture, forestry, leisure and culture. 
The exhibits have been selecied and 


grouped carefully for balance and beauty of 4 


presentation. 


GERMAN FEDERAL REPUBLIC 


The German exhibition is in the southem 


part of the Foreign Section, and (as illustra. 
ted opposite) adjoins the British pavilions, 
It is on an area of 18,000 square metres 
in the wooded parkof Laeken, on aslight slope. 
There are eight pavilions, all of square plan, 
but of three different sizes and having either 
two or three floors. Sited in an approximately 
rectangular arrangement, the pavilions are 
connected by a footbridge at second floor 
level ; this bridge is accessible from the 
hillside over a 57m long unsymmetrical 
suspension bridge supported by three pairs 
of cables from a single 52m high pylon. 
All the buildings are steel-framed and were 
prefabricated in Germany. The outer walls 
are of glass, and ineach room a 50cm wide strip 
below the ceiling was left unglazed in order 
to achieve natural ventilation. Altogether, 
the roofed-over area amounts to 6000 square 
metres, and the stand area totals 5000 square 
metres. 


The exhibition itself is based on the general 
theme, interpreted as implying that the 
scientific and technical achievements of our 
time only fulfil their purpose if they help to 
give to humanity as a whole and to every 
individual an adequate living standard and 
full possibilities of development. All exhibits 
therefore refer as directly as possible to man 
in his daily existence, and no item is shown 
for its own sake. The participation is divided 
into agriculture, crafts, industry, towns and 
housing, personal requirements, social tasks, 
leisure, sickness and health, and education 
and training. 

In the agricultural show are illustrated the 
improvement of working conditions and 
increase of productivity in the countryside, 
mechanisation, new means and methods of 
feeding and manuring, land redistribution in 
order to rationalise the holdings, improve- 
ments in organisation, modern farmsteads, 
and the efforts to overcome the drift into the 
towns. These topics are illustrated by photo- 
graphs and drawings, and by a presentation 
of old and new agricultural machinery. 

The theme of the crafts exhibition is the 
permanent importance of the crafts for all 
work requiring an individual approach. The 
effect of the introduction of new materials 
and new tools is illustrated, as is the influence 
of craftsmanship upon industrial production. 

Following the preceding section is the 
exhibition devoted to industry. Here, the 
change-over from manual to machine pro 
duction is illustrated, and it is shown how 
the increasing world population and the 
gradual exhaustion of many materials make 
it necessary, on the one hand, to increase 
production of all kinds of goods, and, on the 
other hand, to widen the raw materials basis 
by the introduction of many man-made sub- 
stances, such as plastics. This development 
led to a shift in the’ quality of the work, 
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The group of eight pavilions in the foreground forms the German exhibition. Access to the connecting foot-bridge is over the asymmetrical single pylon suspension bridge. 
vilion 


| from manual to mental effort. A final section 
* deals with the importance of good design. 
= One complete three-storey section of the 
German group of buildings—Pavilion No. 2 
is devoted to industrial exhibits mainly 


> concerned with the manufacture of iron and 


steel and the processing industries. Some 
excellent models—many in transparent plastic 
materials—are used to show the details of 


> large plants, and processes are explained by 
== means of large flow diagrams. 


_ The models include one of a Renn plant 
for the reduction and sintering of low-grade 
iron Ore; it is similar to the plants installed 
in Essen, and one now under construction 
to serve a group of companies in Germany. 
It is stated that when this second plant is in 
operation it will reduce by half the present 
scrap requirements of the firms. This model 
is followed by one of a blast-furnace and the 
sequence completed by a model of a modern 
continuous strip mill. Typical rolling mill 
stands and rolls are shown, together with 
the stand of a broad flange rolling mill, with 
a piece of the new I.P.E. standard section in 
it. Another transparent plastics model shows 
the arrangement of the recently developed 
Graef rotary oxygen steel-making equipment, 
one of which is now under construction at a 
German plant. Complementary to some 
examples of heavy forgings which are shown 
is a large scale model of a hydraulic forging 
Press with hydraulically operated manipulat- 
Ing equipment. 

Other large exhibits include two heavy 
forgings for nuclear reactors and the domed 
end section of a large lined pressure vessel. 
A large exhibit of interest is a high-pressure 
strip-wound vessel for high-pressure synthesis. 
This vessel consists of a thin section core 
tube wound on the outside with layers of 


ra aay strip and this form of construction 
b idir to provide an economical means of 

uuiding @ vessel which will contain pressures 
of up to 5000 atmospheres. 


The development which has taken place 
0 internal combustion engine design is shown 





Behind can be seen the British Industry Pa 


graphically by a modern twelve-cylinder, 
250 h.p. Deutz engine by the side of the 
first Otto atmospheric gas engine—which was 
exhibited at the Paris World Exhibition in 
1867, where it was awarded a gold medal. 
An interesting demonstration of the shell 
moulding process is given at intervals in a 
compact foundry installed in a section of 
the ground floor of the building. A model of 
an apprentice workshop is used to show 
modern training methods and give some 
indication of the skilled labour requirements 
for industrial expansion. Other exhibits of 
interest include precision optical equipment 
and chemical processing plant, with examples 
of some of the products. 

The group of iron and steel companies 
known as Wirtschafts Vereinigung Eisen-und 
Stahlindustrie, Diisseldorf, has a small exhibi- 
tion and an information bureau in one of the 
spheres of the Atomium. In addition to 
models and representative examples of the 
products of some of these firms, this smaller 
exhibition contains a wall diagram on which 
the firms’ names are grouped in their various 
localities. By pressing a button by a firm’s 
name on a small control panel, its name is 
illuminated on the diagram, with adjoining 
coloured lights, showing its particular class 
of work, i.e. blast-furnace plants, steel works, 
rolling mills, tube mills, plants making alloy 
and special steels, press shops and forges, 
factories for wheel sets and refining plant. 

Yet another pavilion deals with the prob- 
lems of living in towns, and the recent 
German developments in town planning, with 
special reference to municipal blocks of flats. 
This exhibition which also covers the interior 
fixtures, furniture and equipment, is par- 
ticularly well-illustrated by modeis and 
pictorial representations. There are two 
full-size flats to be seen, one of 100 square 
metres for a family, as an example of muni- 
cipal building, and one of 30 square metres 
for a single person. Examples of furnishing 
fabrics, wall papers, household equipment 
and individually-made furniture, are 


in a demonstration showing part of a dining 
room. 

In the section devoted to consumer goods 
is shown the contrast between the time, a 
few decades ago, when articles such as cloth- 
ing, personal equipment and luxury goods, 
predominantly were in the high price category, 
whereas nowadays there is a large number of 
such products available at reasonable prices. 

Social insurance and care is shown in 
another pavilion which exhibits the measures 
taken by the community to provide pension 
funds, sickness benefits, accident and unem- 
ployment insurance, and care for mothers 
and children, young people, the sick, old, 
persons in need, victims of the war and of 
accidents, and refugees. 

Technical progress shortens the working 
time and gives people more leisure. In 
another section of the exhibition it is shown 
how science and technology help people to 
realise their wishes and aspirations for their 
hours of leisure. Here may be seen in old 
pictures and engravings the old dreams of 
mankind, and by means of modern instru- 
ments and equipment how they have been 
realised in modern times by the telescope and 
microscope, photographic camera and tape 
recorder, wireless and aeroplane. Pic- 
torial illustrations show the various ways 
in which people spend their leisure. 

In the next pavilion, which has the theme 
“To prevent is better than to cure,” are 
shown the various factors which contribute 
to illness and to health. Personal hygiene, 
healthy food, medical care, recreation and 
rehabilitation are the subjects which are 
illustrated. 

Education and development of the per- 
sonality, from the young child to the adult, 
is the theme of the final pavilion, which 
shows the dangers to freedom and spon- 
taniety which frequently arise in an industrial 
society, and how these dangers can be 
overcome. “ Progress exists ultimately only 
where people progress in their humanity.” 

(To be continued) 
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Petrol Injection 


No. I1—{Concluded from page 617, April 25) 
On April 15 the Automobile Division of the Institution of Mechanical Engineers 


held a Symposium on Petrol Injection. 


The papers presented were: “ Petrol 


Injection : Some Further Developments,” by E. W. Downing, A.M.1.Mech.E.* ; 
“The Status of Automotive Petrol Injection in the United States of America : 
Spring of 1958,” by Errol J. Gay,t and “ Petrol Injection in Germany,” by 
Dr.-Ing. H. Heinricht and Dipl.-Ing. H. Stoll.t The first paper followed on 
that of Barrington and Downing (Automobile Division Proceedings 1949-50, page 
133) and gave an account of the development and performance of the Jaguar 


installation described and illustrated on November 1 last, page 631. 


The 


last paper and the discussion we abstract below. 


PETROL INJECTION IN GERMANY § 


ROGRESSIVE development up to about 
1930 is characterised by the fact that brief 
attempts at a standard system of petrol injec- 
tion were always nullified by new developments 
in engine design, carburetter systems, and fuel 
grades. The first series production, so far 
as we know, of a petrol-injection pump in a 
stationary petrol engine made in 1898-1901 
by the Gas Engine Works, Deutz, with a 
total production of 300 pumps, can be traced 
directly to the imperfections inherent in the 
surface carburetter in use at that time. The 
engine was run on paraffin oil whose boiling 
point was below that of kerosene used now, 
but the development of the jet carburetter by 
Wilhelm Maybach and new types of fuel 
quickly brought about the discontinuance of 
that type. Even the successes achieved with 
petrol injection in aero-engines between 1910 
and 1920 were never so outstanding that they 
could not be equalled by carburetters within 
a short period. 

Another factor was the absence of scientific 
and practical fundamentals for the produc- 
tion of an operationally safe petrol-injection 
equipment at that time. By 1930-35, how- 
ever, research into the process of metering the 
fuel by the carburetter and into mixture 
formation had progressed to such an extent 
that the actual potentialities of the carbu- 
retter on two-stroke and four-stroke engines 
were clearly recognised. This marked the 
period at which development work began on 
the individual types of petrol engines in order 
to evaluate the physical potentialities of fuel 
injection in relation to the carburation system. 


THe Two-STRoKE AUTOMOBILE ENGINE 

On the assumption that, as an injection 
engine, the two-stroke engine provided the 
greatest possibility of improvement com- 
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Fig. 1—-Scavenging loss on two-stroke engines with 
reverse scavenging system 


pared with the carburetter type, Bosch as far 
back as the years 1935-39 commenced bench 
tests and driving tests with a 700 c.c. water- 
cooled two-cylinder DK W engine with reverse 
scavenging. Since considerable quantities of 
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unburnt gas are lost even in efficient scaveng- 
ing processes, as shown in Fig. 1, an appreci- 
able reduction in consumption was to be 
expected from the injection system as a result 
of the decrease in fuel losses during the 
scavenging process, particularly at full load. 
Owing to its lower weight and the resulting 
lower overall weight of the vehicle, the two- 
stroke petrol engine has a consumption 
advantage over an identically powerful four- 
stroke engine, even with an identical con- 
sumption, grammes per horsepower-hour. 
Moreover, the two-stroke engine offers 
advantages owing to the reduction in standing 
costs in countries where the annual tax is 
based on rating (cubic capacity). Another 
important feature is the lower friction horse- 
power of the two-stroke engine resulting in 
considerably more favourable specific con- 
sumption values. It is for this reason that 
after 1945 the experimental programme for 
the two-stroke engine was again tackled by 


KG./cm2 


MEAN EFFECTIVE PRESSURE — 








2000 3000 4000 
ENGINE SPEED — R.P.M. 


Fig. 2—Consumption characteristics of a 700 c.c. 
two-stroke engine with petrol injection 
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Bosch, partly in collaboration with the 
respective engine manufacturers. 

Results of Experiments.—Injection from 
the cylinder head into the cylinder on all these 
engines was near bottom dead centre (b.d.c.), 
that is, still during the bypass of the air from 
the crankcase into the cylinder. A later 
commencement of delivery gave inadequate 
intermixture. In fact, notwithstanding in- 
jection before closing the outlet slots, fuel 
scavenging losses occurred only when the fuel 
was injected in the direction of the outlet 
slots, which was owing to the field only 
participating in the air flow to any large 
extent after vaporisation, and the scavenging 
process at b.d.c. and low speed having already 
progressed considerably. Vaporisation of 
the fuel takes about 2 to 10x 10-* seconds 
while the jet velocity is of the order of magni- 
tude of 50-100m per second. Injection into 
the cylinder provides better values than in- 
jection through the transfer port, the direction 
and angle of jet in the latter case being too 
limited. 
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_ Uniflow scavenging is not suitable for in 
jection since the co-orientated air flow, 


unable to distribute the fuel vapour jn the 
cylinder uniformly at full load; even at pan 
load, satisfactory consumption values are 


obtained only with two or more sparkin |” 
plugs. . 

In cross-scavenging with deflector piston; | 
the output values of the carburetter systen | 7 
are exceeded by about 5-10 per cent only f 


the combustion chamber is so formed tha 
the major portion of the space available g 
the top dead centre (t.d.c.) is situated on the 
inlet side. Mixture formation in crog. 
scavening is often inadequate, this being 
noticeable by exhaust glow. On the othe 
hand, improvement in consumption fr. 
quently amounts to as much as 50 per cent s 
that values of about 240 grammes per hors. 
power-hour are reached without regard tp 
the lubricating oil added separately. 
Reverse scavenging is the most suitable of 


the scavenging systems in use on the car 4 
At an octane rating of §)  @ 


buretter engine. 
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Fig. 3—Comparison between injection and carburetter 
performance on a 200 c.c. motor-cycle engine 


the compression of 6-5 in carburetter engines 


can then be increased to 8-0 with injection, 


resulting in the output and consumption 


values illustrated in Figs. 2 and 3. As @ 
shown in Fig. 2 on a water-cooled 700 cc. 7 
two-cylinder engine, consumption over a = 
fairly wide characteristic output range i ~ 
between 200 and 220 grammes per hors ~ 
Fig. 3 provides a comparison 7 
for a 200 c.c. motor-cycle engine between 7 


power-hour. 


the carburetter and the injection system; it 


actual driving, the injection-engine perfor © 
mance is considerably more lively on accoun! 7 
of the higher output, yet fuel economy s % 
more favourable by well over 1 litre pe | 
100km than with the carburetter. Th 7 
average road consumption dropped from) 
litres with a carburetter to 7-3 litres withal © 


injection system. 
Practical Experience-——The change-over © 
from the large aero pump with pump spect © 
of 1500 r.p.m. and full-load quantities up © 7 
600 cubic millimetres per stroke to the smal © 
automobile pump with speeds up to 700 © 
r.p.m. and full-load quantities which o © 
small cylinder units amount to only 10 cubs 7 
millimetres per stroke, necessitated a goo? © 
deal of meticulous research although the : 
difficulties were overcome by good filtration, © 
special cam shapes and measures of Pm | 
duction technique. About 30,000 units o | 
the equipment illustrated in Fig. 4 We § 
delivered, and each one of the fuel-injectio? | 
pumps checked by Bosch after having covere © 
a distance of 100,000km (62,500 miles) Ww 
still found to be within the tolerance s 
for a new pump. In isolated instances, okt 


deposits made it necessary to clean the no 
outlet occasionally. 

Any misgiving that the simple desiga of tht 
two-stroke engine might be affected by tt 
precision components of the injection equ? 
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| Fig. 4—Injection pump for the GP700E two-cylinder 
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* Goliath ’’ engine 


ment was soon dispelled because, apart from 
the periodically essential oil check of the cam 
chamber, the equipment functioned without 
requiring any maintenance whatever. An 
oil pump took care of engine lubrication since 
the fuel was no longer delivered through the 
crankcase, thus doing away with mixture 
lubrication; direct liner lubrication, at the 
same time, provided more favourable oil 
consumption values than feed through the 
manifold. Oil consumption at that time was 
generally more than 4 per cent of fuel con- 
sumption; present developments of oil addi- 
tives might bring a noticeable improvement 
in this high oil consumption and the resultant 
troublesome coloration of exhaust vapours. 
An indicator lamp operated by the lubricator 
provided an adequate safety factor. 
Difficulties regarding mixture formation, 
however, were also frequently encountered in 
reverse scavenging, particularly after increas- 
ing the cubic capacity of the cylinders. The 
top of Fig. 5 depicts the cause of inter- 
mittently occurring knocks. In this series 
of diagrams, simultaneous measurements 
were taken of the light-phenomenon in the 
combustion chamber by means of a photo- 
electric cell attached to the combustion 
chamber, and of the pressure variation in the 
combustion chamber by means of a quartz 
indicator. In a speed range of about 3300 
r.p.m., mixture formation was very poor 
at small load. Even with ample fuel feed, 
combustion of any appreciable intensity 
occurred only once every two strokes. 
A reduction in the fuel quantity delivered 
worsened the combustion process, as shown 
in the second diagram strip. It frequently 
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Fig. 5 Difficulties in combustion on a two-stroke 
engine with reverse scavenging system 


happened that a misfire (a) was succeeded 
by delayed combustion (b) which caused 
the next injection (c) to ignite during 


the compression stroke. The turbulence 
occurring during the injection was a con- 


| tributory factor. Poor mixture formation 
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under idling conditions as indicated at the 
bottom of Fig. 5 shows, on the other hand, 
the cause of troublesome spluttering; where- 
as combustion proceeds with appreciable 
regularity at higher load, successive misfiring 
at small load leads to a gradual mixture 
congestion, giving rise to single ignitions of 
almost full-load intensity. 

Such difficulties can be fundamentally over- 
come only by modification of the engine 
system. Reverse scavenging doubtless makes 
for favourable mixture ratios in carburetter 
operation. In injection operation, on the 
other hand, the cross-scavenging system 
illustrated in Fig. 6 should be more suitable. 
Whereas on injection engines with reverse 
scavenging a high-exhaust gas and weak-fuel 
mixture remain, in fact, in the plane of 
symmetry in which the sparking plug is also 
located, the plane of symmetry in cross- 
reverse scavenging has a high air content so 
that the fuel, on account of the shallow 
trough in the piston head (Fig. 6), remains in 


SHALLOW TROUGH 
IN PISTON HEAD 








REVERSE 
SCAVENGING. 


CROSS REVERSE 
SCAVENGING. 


Fig. 6—Arrangement of scavenging duct with reverse 
scavenging and cross reverse scavenging 


this plane even during idling. The resultant 
stratification at part load makes for a better 
rate of air flow and consequent elimination of 
spluttering, and the large scavenging cross 
sections promise favourable values at high 
speeds. Whether a perfect stratification 
without air control down to idling is feasible 
cannot be predicted without making tests. 
Continuation of petrol injection on the two- 
stroke engine depends on whether further 
improvements of the scavenging process are 
possible which, however, would probably 
require rather costly experiments. This might 
lead to scavenging systems which are not 
always adaptable to carburetter engines. 
The economic aspect is a further item to bear 
in mind in such experiments; cylinder injec- 
tion, that is, a relatively costly injection 
equipment, will always be the only practicable 
system for two-stroke injection. 


THE Four-STROKE AUTOMOBILE ENGINE 


Test Results.—In addition to petrol injec- 
tion for aero-engines, since 1935 Bosch have 
gone thoroughly into the problem of injection 
for four-stroke automobile engines. The 
improvement attainable with injection with- 
out any modification on the engine as com- 
pared with the carburetter system 1s relatively 
small. This is based on the fact that owing 
to the better utilisation of the heat of vaporisa- 
tion, the charge remains cooler, and the choke 
resistance caused by the carburetter is 
eliminated. At full load, in particular at 
high speed, this makes for a better charge and 
it follows that the consumption factor is 
better in the full-load range as compared with 
carburetter operation. Improved consump- 
tion in the part-load sector, however, can be 
achieved only if there is irregular fuel 
distribution to the individual cylinders in 
carburetter operation. 

The main advantages of injection, however, 
lie in the fact that the manifold is relieved 
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of the task of distributing the fuel uniformly 
to the individual cylinders and in having full 
scope regarding manifold diameter, length of 
manifold, and valve timing. The limitations 
of manifold modification become apparent, 
for example, when enlarging the manifold for 
the purpose of increasing the efficiency in 
carburetter operation; although the manifold 
is still too narrow at high speed, the loss of 
power already occurs at low speed owing to 
irregular fuel distribution to the individual 
cylinders. Satisfactory results are therefore 
obtained on the four-stroke engine only with 
cylinder injection or with injection at the 
entrance of the suction valves; in collective 
injection with a common nozzle, a carburetter- 
like manifold moistening sets in after a short 
time, so that a high air velocity and manifold 
heating cannot be dispensed with even with 
very fine atomisation. 

The requirements relating to commence- 
ment of delivery, spray angle, and injection 
period are very low when the fuel is injected 
in front of the valves; having regard to a 
good response of the engine, however, good 
atomisation is desirable so as to keep mani- 
fold moistening as low as possible. The 
requirements for cylinder injection are higher 
regarding commencement of delivery, spray 
angle, and injection period because again, as 
on the two-stroke engine, the air charge when 
flowing into the cylinder has to take care of 
the mixture formation. Under ordinary 
driving conditions, compression can be 
increased by an average of | to 1-5 units owing 
to the more uniform fuel feed and better 
internal cooling. 

To summarise, it was established in these 
experiments that the main attraction of the 
four-stroke automobile engine regarding in- 
jection was its increase in performance due 
to the modification potentialities on mani- 
fold, valve timing, and compression. Further 
important features are the improved response 
of the engine and the more favourable 
acceleration values due to better control of 
fuel feed at load and speed variations. Fuel 
saving on the four-stroke automobile engine 
is a factor of minor importance, being of the 
magnitude of 10 per cent. 

Experience in Practice.—It was in the 
sphere of engines for racing cars that interest 
in the four-stroke petrol-injection engine was 
first shown between 1948 and 1953. Engines 
designed by Daimler-Benz, Borgward, and 
BMW being non-supercharged engines, with 
cylinder injection, reached performances of 
partly above 100 h.p. per litre cylinder capa- 
city. The racing successes obtained with 
petrol injection by Daimler-Benz are well 
known.|| 

The results obtained on the engine for the 
racing car were successfully applied to the 
sports car types; it was as early as 1955 that 
the period of acceleration on the 300 SL was 
clocked at 8-9 seconds from 0 to 100km 
per hour (624 m.p.h.), 0-7 second having 
to be deducted for the change from first to 
second gear. This represents a value that 
must be considered as very fair for the unit 
power of about 6 kg per horsepower. 

A performance comparison between the 
injection system and the multi-choke carbu- 
retter tested on the same engine shows that 
the gain in power below 1200 r.p.m. and 
above 4000 r.p.m. is considerable and 
illustrates, in particular, the advantages of 
the injection engine with regard to com- 
manding a wider speed range. The greater 
the number of carburetters, the smaller the 
advantage of the injection system; on the 
other hand, the difficulty of control increases 
with the increase in the number of carbu- 
retters. 








|| Tas BNouvesr, May 20, 1955, page 702 
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Since the conditions for simplified injection 
open up possibilities for reducing the cost of 
the injection equipment, Daimler-Benz are 
at present using a manifold injection equip- 
ment on their car, type 300d. The output 
loss in manifold injection compared with 
cylinder injection on this type of engine is 
only of any consequence above the speed of 
5000 r.p.m., and then amounts to between 
2 and 4 per cent. 

On four-stroke automobile engines Bosch 
also use the injection system known in 
connection with diesel engines, as on aero- 
engines and two-stroke automobile engines. 


THE PeTROL-INJECTION ENGINE WITH FUEL 
STRATIFICATION 

In the field of two-stroke and four-stroke 
engines in Germany, the production stage 
has so far been reached only for injection 
engines on which the air flowing into the 
cylinder is used for mixture formation and 
fuel distribution. In the course of the pro- 
gressive development of the injection engine, 
it has become increasingly tempting to 
design the combustion chamber and petrol 
intake in such a way that, similar to the 
diesel engine, air control could be obviated. 
This method would represent a simplification 
of control similar to diesel requirements, 
and control is then influenced only by 
variations in full-load limitation. In the fuel 


sector, limitations of octane rating are largely 
eliminated with injection during the com- 





5. Cooling-water thermostat. 
6. Solenoid. 
7. Adapting valves. 


. Mixture control. 
. Butterfly valve. 


. Nozzles. 
. Partially air-filled diaphragms. 
Fig. 7—Injection equipment of four-stroke engine 
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pression stroke, and the boiling range could 
be extended upward by about 100 deg. Cent. 

Experiments on the four-stroke engine 
have so far been unsatisfactory although 
those carried out by Bosch have only been on 
a tentative scale. In compression-stroke 
turbulence by means of a constriction of the 
combustion chamber forming a_ separate 
turbulence chamber, air utilisation, and thus 
effective pressure at full load, was inferior to 
injection during the suction stroke by at least 
10 per cent. When utilising the jet energy 
for mixture formation, very wide injection 
timing ranges were essential along the speed 
range; at high speeds, the mixing period was 
too short and it was found, above all, that 
the demands on injection characteristics are 
higher than on the diesel engine. Rotation 
of the air charge greatly simplifies air utilisa- 
tion and mixture formation, and in the 
compression zone of 1 : 10 to 1: 12 the com- 
bustion speed is considerably higher, making 
for easier compensation of difficulties in 
mixture formation. 
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Conditions are more favourable on the 
two-stroke engine, as the controlled course of 
residual turbulence allows an earlier intake 
charge of the petrol. Test results were 
repeatedly obtained in which air control was 
dispensed with almost down to idling. The 
engine then ran perfectly smoothly and with- 
out misfiring although it is difficult to attain 
the theoretical consumption values. Those of 
the Gutbrod engine in Fig. 8 show that idling 
consumption without air control is approxi- 
mately 300 per cent above the theoretical 
value. 

A change-over from reverse scavenging to 
cross-reverse scavenging might also provide 
certain advantages although the gains in the 
fuel sector regarding boiling conditions and 
octane rating are lost in this type of stratifica- 
tion owing to the petrol injection taking place 
inb.d.c. The longer mixing period, however, 
will provide the possibility of higher speeds. 
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1. Theoretically attainable value. - : : : 
2. Value obtained on a two-stroke engine with stratification com- 
bustion. 


Fig. 8—Consumption of a two-stroke engine with 
apparent stratification combustion 


With the present-day utilisation of tar fuels 
and fuels of the medium boiling range in the 
boiler fuel, marine and jet units, we do not 
think that the fuel principle on the stratifica- 
tion engine is any longer of such decisive 
importance as to give hope of economic 
advantages in the development of an engine 
with compression-stroke injection. 


M:xTURE CONTROL CONDITIONS IN THE 
PETROL-INJECTION ENGINE 


In contrast with the engine having fuel 
stratification where it is not essential to 
adjust a uniform mass ratio between petrol 
and air quantity since the volume of fuel- 
charged combustion chamber varies as a 
function of the load, the control conditions 
on other types of engines have a fundamental 
influence on consumption, running, and 
performance. It would be no exaggeration 
to say that they are even more important 
than the injection method itself. 

The aero-engine presents the simplest 
problem. The output through the propeller 
produces a relationship between engine speed 
and engine load such as enables the use of a 
control device which need function with 
precision only within a relatively narrow 
limit. Nor is the additional consumption 
when accelerating of great importance so long 
as the richness of the mixture is not sufficient 
to delay the commencement of combustion. 
Charging pressure, manifold temperature, 
and barometric level are covered by individual 
pick-up devices. 

The aim on the automobile engine was to 
achieve a load range as wide as possible with 
the best running characteristics and con- 
sumption at any normal speed. Since the 
petrol-injection system for the four-stroke 
engine is first and foremost adopted on high- 
priced cars it must, in addition to its advan- 
tages in regard to performance and con- 
sumption, be equivalent at ieast to the special 


May 2, 1958 


types of carburetter used, Particularly s9 in 
its driving characteristics. Fig. 7 shows 
petrol-injection pump with pneumatic mix. 
ture control now fitted as standard equipmey 
on the Mercedes-Benz engine, type 300d. 


The diaphragm unit of the mixture Contro| 


(1) in Fig. 7, responds to the vacuum preyai) 
ing behind butterfly valve (2), thus Producing 
an approximately constant mixture ratio b.. 
tween petrol and air. The nozzles (3 
marked in the Venturi control unit corre, 
this mixture ratio at low load and low speed 
Ambient temperature and barometer readings 
are taken care of by the partially air-filleg 
diaphragms (4). The cooling-water therm. 
stat serves for temperature-dependent increay 
in the mixture richness, and to increase th: 
idling mixture quantity at low temperature. 
When starting an engine from cold, th 
solenoid (6) coupled with the motor forces 
the control rod to excess delivery; it is cop. 
trolled via a thermo-switch and is therefor 
not effective when the engine is hot. Th 
arrangement of the delivery characteristics of 
the petrol-injection pump in relation to th 
speed by means of special adapting valves (7) 
renders unnecessary an otherwise essential 
additional mechanical speed adaptation, a 
well as a mixture-enriching device at engin 
speeds below 1090 r.p.m. Acceleration 
devices can be avoided by keeping th 
volume low in the pneumatic control device, 
as well as reducing manifold moistening 
by means of a suitable spray direction 
of the nozzles. 


DISCUSSION 


Mr. W. M. Heynes (Jaguar Cars, Ltd) 
pointed out that high cost was not a bar to 
an improvement in cars, as the adoption of 
automatic transmissions showed. Fuel injec- 
tion promised engines which would have : 
wider working speed range; the result 
would be that fewer gears were needed and 
lighter vehicle would result. In addition, 
superchargers would become a _ practical 
possibility. That fuel injection had a really 
marked effect on the engine was shown bj 
the fact that a 300 h.p. Jaguar with fue 
injection could be driven in town like a 
low-powered car. 


Mr. P. Bedale (Thornton Research Centre) © a 


queried Mr. Gay’s finding of better distribu: 
tion of tetra-ethyl lead with fuel injection. 
He emphasised that it was necessary for at 


engine using fuel injection to be designed ~ 
for that system. Could the control system © 
be made to regulate the air flow to suit the ~ 
fuel flow, instead of vice versa ? This might © 
give a tendency to richness on acceleration = 


instead of, as at present, the opposite. 

Mr. C. L. Goodacre (Associated Ethyl 
Company) presented some of the lesson 
learned. by Chevrolet engineers from theit 
use of fuel injection. He asked whether 


those fuel injection cars that had been sold © 


me 


Nae ee 


had not been bought by oil companits © 


It was his opinion that the horsepower ra% © 


had ended because the contemporary pus 
rod V-8s had reached their limit runnin 
normally aspirated on the present-day fuels 


He inquired whether valve timings had beet ~ 


changed when petrol injection was used; @ 


it appeared to him doubtful whether at) © 
significant improvement in performance W © 


obtained. 


Mr. Downing confirmed Mr. Heyness § 


belief that the use of timed injection wo 
allow supercharged engines to use Val 
overlap, and, hence, give higher output with 
improved economy. 
pointed out that systems in which the drive 
controlled the air flow were quite capable 
giving a_ satisfactory performance. 
Goodacre, he observed, was comparing the 
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‘ic characteristics of carburetted 


0 in 2 steady sia ; ‘ 5 t 
the and petrol injection engines ; in transient 
mix. onditions the advantage of the injection 


most marked, and resulted in 


engine was J 
. eleration of the car. 


uperior ace 


trol Mr. Gay answered Mr. Haynes by saying 
al that the improvement in the Chevrolet 
cing "WR effected by fuel injection did not appear to 
be the purchaser to be worth its extra cost. 


He informed Mr. Bedale that the improved 


Tec jistribution of the anti-knock agent had been 
Ped, found to be worth 14 octane numbers under 
ngs certain conditions. He agreed with Mr. 
lled Goodacre that many of the fuel injection 
mo- cars had been bought by oil companies for 
“ase technical investigations, but he thought that 
the the horsepower race had been stopped 
ure. because the cars were becoming less safe, 
the and unsuitable for stock car racing. On 
Ces competition “ Corvette” models the valve 
On- timing was altered, and the Ford petrol 
Ore injection cars also had different camshafts, 
The "8 mainly to exploit the extra torque available 
‘of at high revolutions per minute. He looked 
th "forward to a gain of perhaps 18 per cent in 
(7, “efficiency at road load with mechanic- 
tal a ally- or exhaust-turbine-driven superchargers. 
& 9 Dr. Heinrich elaborated the comparison 
int “9 between engines with fuel injection and with 
ion 9% multiple carburetters by relating that a fuel 
the 9 injection system would be found to be 
i, “accurately tuned after eighteen months’ 
ing 9% service, which would not be true of multiple 
ion 9% carburetters. He assured Mr. Bedale that 

9® it was possible to make air flow the dependent 

variable. 

"= Mr.J.N. Morris (S.U. Carburetter Com- 
4) 98 pany) considered Mr. Gay’s figures for petrol 
{) mmm Injection systems in use misleading ; 20,000 
of Simmonds Aerocessories installations were in 
" s tvice on U.S. Army vehicles. He believed 


that there was a distinct drop in octane 
7 requirement when fuel injection was used ; 
1, s@ Continental Aviation and Engineering Cor- 
> poration had been able to raise the compres- 
® sion ratio by one unit, due roughly equally 
to improved fuel distribution and to dispens- 
ing with charge heating. He believed that 
on a two-stroke injection timing was critical ; 
he asked whether the ‘** Goliath ”’ installation 
was or was not still in production. 

4 Dr. D. J. K. Stuart (Austin Motor Com- 
y- um pany, Ltd.) believed, apparently, that there 





1, a Was no substitute for litres. He thought that 
1» am the control system on the “ Goliath ” engine 
@ 9m would be inadequate because it responded to 
m am the total air inspired and not to that trapped 
h: "in the combustion space. 

ht oa Mr. R. G. West (Rolls-Royce, Ltd.) 


am thought that it would be difficult to pay for 
7 2 fuel injection system out of the savings in 
| “ame fuel, while the increases in power could 
) ame Probably be obtained with carburation. 
1% Would not idling suffer with the Lucas system 


if ss 

+ 7am due to leakage past the moving parts ? 

{ie Mr. W. E. W. Nicolls (C.A.V., Ltd.) 
, |e considered the results of petrol injection on 
¢ “We the two-stroke disappointing. He would 
. have liked to see the evidence on which Dr. 
g Heinrich made the statement that the two- 
, stroke was superior in efficiency ; this was 
1 probably because roller bearings were an 


invariable feature. He believed that stratifi- 
cation must be achieved if misfiring was to 
be eliminated. He did not understand Dr. 
Heinrich’s reference to the future prospects 
of stratification ; if it were to be developed 
Successfully, it would establish the two-stroke 
system and solve all the control problems, 
Since fuel alone would have to be regulated. 
Eight years ago he had experience of a control 
system which regulated the air flow ; how- 
tver, if manifold depression was used to 
energise the control system, control deterior- 
a ated at full torque, 
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Mr. Downing pointed out to Dr. Stuart 
that, except for a slight compromise during 
warming up, it was possible to set a fuel 
injection system to run consistently on the 
most efficient point of the consumption 
loops. He assured Mr. West that leakage 
at idling was not great enough to change the 
air/fuel ratio by more than one unit either 
way. 

Mr. Gay informed Mr. Morris that the 
AV-1790 Continental engine‘ to which he 
referred had a very long manifold and 
correspondingly poor mixture distribution. 

Dr. Heinrich observed that the two-stroke 
was indeed a difficult engine to develop, 
and that the scavenging was the first feature 
to study. 

Mr. C. H. Fisher (Zenith Carburetter Com- 
pany, Ltd.) asked what were the running clear- 
ances of the shuttle in the Lucas distributor. 
He expressed surprise at the American use 
of bimetal thermostats secured at both ends, 
which he thought prejudicial to the spring 
qualities. He believed that the difficulties 
of applying fuel injection would be greater 
on small engines than on large, and that the 
cost of fuel injection equipment would be 
even more prohibitive in this country than 
in the United States of America. As a 
carburetter engineer, he was sure that 
carburetters could have a much better per- 
formance if more money was spent on them. 

Mr. K. T. Arter (Esso Research) observed 
that the efficiency of a combustion process 
was fundamentally limited by the efficiency 
of mixing the reagents. The highly volatile 
fuels that had been developed for car- 
buretted engines would handicap fuel injec- 
tion systems. Another disadvantage of these 
systems was that, unlike carburetters, they 
metered fuel purely by volume ; the specific 
gravity of automotive fuels in Europe varied 
between 0-72 and 0-78. He also queried 
Dr. Heinrich’s views on the prospects of 
charge stratification in the two-stroke. 

Mr. G. Whitehurst (Lexington Products, 
Ltd.) believed that the cost of fuel injection 
did not rule it out for quantity-produced 
vehicles ; the system with which he was 
familiar was expected to cost between £5 and 
£6 at a production rate of 100,000 per year, 
and tooling costs would be about £70,000. 
He produced test results to show that petrol 
injection could improve the performance of a 
British 1390 c.c. car engine (reproduced as 
Figs. 5, 6, 7 and 8 on pages 667 and 668). 

Mr. Downing replied to Mr. Fisher without 
giving measurements of working clearances, 
stating only that they would be two to three 
times greater than those of a diesel injection 
pump. Distribution would be consistent 
between cylinders to within +2 per cent, 
and a fuel saving of 10 per cent could be 
anticipated. He illustrated how great an 
improvement over carburation was possible 
by producing results which showed that 
in small samples of nominally identical cars 
the air/fuel ratio, determined by exhaust 
gas analysis, might vary by three or four units. 
To Mr. Arter he responded that an injection 
system could be designed to be free of vapour 
lock on any likely fuel. 

Mr. Gay explained that bimetal strips 
were, at one end, only loosely secured. 

Dr. Heinrich clarified his reference to fuels 
for engines with charge stratification by saying 
that stratification might allow fuels with an 
octane number as low as 60 to be used, and 
piston engines might then share the fuel of 
aircraft gas turbines. The carburetter would 
remain in use, he felt sure, for the foreseeable 
future. 





: 4 Anu t air-cooled V-12 of 1790 cubic inch capacity giving 
810 tag ot used on tanks and self-propelled guns.— 
Ep. Tue E. 





Circular Retainers 


By means of an agreement recently effected 
with the Ramsey Corporation of St. Louis, 
Wellworthy, Ltd., has been granted the sole 
selling rights to manufacture and distribute the 
“ Spirolox’’ retaining ring in England and 
certain other countries. 

The ring consists of a double turn or spiral of 
hardened, tempered and polished top-grade spring 
steel which has rounded edges to prevent fretting 
of grooves. It is crimped in the space between 
the two ends so that it lies flat in its groove. 

If the retaining ring is designed to spring out- 
wards into a housing, the free outside diameter 
exceeds the closed or working diameter by a 
calculated amount, and for an inspringing ring 
the free bore diameter is correspondingly smaller 
than the shaft groove diameter. 

“* Spirolox *’ are provided with notches or slots 
at each end for removal, and an ordinary screw- 
driver is all that is required. Fitting is extremely 
simple. One end of the retaining ring is put into 
the groove and the whole ring is then wound or 
spiralled in. As the last end enters, there is a 





definite “‘ snap” which indicates that the ring 
is properly fitted. For removal, one end is eased 
out of the groove with a screwdriver and the 
retaining ring is then unwound. Assembly line 
fitting can be speedily carried out by means of 
simple tapered plugs or sleeves which allow the 
retaining rings to be pushed straight into their 
grooves. 

In the “ Spirolox”’ ring, it will be obvious that 
the absence of any ears or lugs saves space 
and may avoid special machining, particularly 
with inspringing shaft retaining rings. Also, the 
bearing surface is increased owing to the absence 
of gap, and the full concentricity of the 
“* Spirolox *’ ensures even circumferential loading 
all round the groove. As well as being much 
safer in static applications, this feature of con- 
centricity ensures almost perfect dynamic balance 
on rotating shafts. 

The normal size range is from 4in diameter 
upwards, and whereas 10in is the normal upper 
limit of diameter, much larger diameters are 
possible without expensive tooling costs. 

Diameters and thicknesses are related as far 
as possible to existing standard groove sizes ; 
“Spirolox’’ are manufactured in normal and 
specially thick series where large side thrusts have 
to be considered. 

We learn from Wellworthy, Ltd., that the 
positive displacement compressors, originally 
built for oil engine applications (see page 156, 
Aug., 3, 1956) are now being sold in large 
quantities, not as superchargers, but to provide 
the working air for the discharge systems of 
bulk transport vehicles handling flour and 
similar freights. 


PETROLEUM Fires.—We are informed that a new 
film, entitled ** Fire Under Control,”’ has been made 
and covers all aspects of petroleum fires in home, 
workshop and refinery. It illustrates the most 
effective ways of controlling and extinguishing fires. 
Copies of this 16mm sound and colour film, which 
has a running time of twenty-three minutes, may be 
borrowed from the Mobil Film Library, Sound 
Services, Ltd., 269, Kingston Road, London, S.W.19, 
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Tightening and Tensile Tests on Joints 


By J. E. 


FIELD* 


No. I 


The static strengths of B.S.W., B.S.F., 


UNC. and UNF. bolt-nut combinations 


have been compared under various conditions of tightening, with a particular view 


to checking the suitability of UNF. threads for general use. 
out under single and repeated tightening, 
simulate conditions resulting from the use of an oversize tapping drill. 


Tests were carried 
and some of the nuts were bored out to 
While the 


UNF. combinations were at least as strong as the other types for a single tighten- 
ing, many of them failed by thread bending and stripping and they were not so 
resistant to repeated tightening as the other types. For satisfactory use of UNF. 
combinations, tightening must not be sufficient to cause yield. It is suggested 


that UNC. threads would generally be 


preferable in heavy applications where 


close control of tightening is not possible. In changing over from Whitworth to 
Unified threads, each case should be considered on its merits, and UNF. should 
not be taken as an automatic replacement for B.S.F. 


INTRODUCTION 

WING to thread stripping failures, 
encountered under service conditions 
with Unified Fine (UNF.) threads, where 
British Standard Fine (B.S.F.) threads had 
previously been found to be satisfactory, it 
was decided to compare the static strengths of 
these two types of thread and also of Unified 
Coarse (UNC.) and British Standard Whit- 
worth (B.S.W.) threads, under conditions 
similar to those found in practice. The 
fatigue strength of a bolt of given nominal 
size of thread form is not much affected by 
the thread pitch, as has been shown experi- 
mentally,' and as follows from the theo- 
retical analysis * : the increased thread load 
concentration for fine threads tends to be 
balanced by the corresponding increase in 

core area of the bolt. 
The static tests were carried out on com- 
mercial high-tensile bolts (Code R) and 
appropriate nuts (Code P), subjected to 


* Mechanics and Materials Division, Mechanical Engineering 
Research Laboratory, East Kilbride 


various degrees of tightening as the clamping 
members of a steel joint. 

It is recommended in the British Standards 
for Precision Hexagon Bolts, Screws, Nuts 
and Plain Washers, Nos. 1083 : 1951 (Whit- 
worth) and 1768 : 1951 (Unified), that Code 
R bolts (45 to 55 tons per square inch) 
should be used with Code A nuts (28 tons per 
square inch minimum, Brinell Hardness 
Number 120/235 approximately). In these 
tests, Code P nuts (35 to 48 tons per square 
inch, Brinell Hardness Number 152/235 
approximately) were used, in order to 
narrow the range of variation of nut hardness, 
and because it was felt, from previous experi- 
ence, that nuts near the bottom of the Code A 
hardness range would be too soft to develop 
the full strength of Code R bolts for all 
types of thread. 

Class 2 (Unified) and the corresponding 
Medium Fit (Whitworth) bolts and nuts 
were used, these being the classes of fit 
normally employed in high-grade engineering 
work. Since it has been found?® that increase 


5 


May 2, 195 
of effective diameter clearance Causes a 
serious decrease of thread stripping strength % 
any deficiencies of fine threads in this respec 
would be even more pronounced in Class | 
or Free Fit threads. 
The sizes chosen were gin, 3in and [Jin 
increasing by a factor of 2 in cach cay 
The diameter/pitch (D/p) ratio increases fairly 





regularly with size for all four types gy 
thread up to I4in, except for UNF., wher 
TaBLe I—Bolt Sizes and Manufacturers ag 
Nominal a 
size and D Length Symbol representi we 
number > | of bolt, manfectaser a 
of threads in —_—— alae a 
per in | Bolt Nut og 
3-24 UNF. | 9-0 | 2 ae’ 4 + i 
3-20 B.S.F. 7-5 | 2 A F 4 
3-16 UNC. | 6-0! 2 RB F 
1-16 BS.W.| 6-0 2 A F 
}16UNF.|12-0/ 3 |  A_ FF 
1-12 B.S.F. | 9-0} 3 D, E* F BS 
3-10 UNC. | 7-5 3 | c | oF 3 
}-10 B.S.W.| 7-5 3 | cS f - 
I-12UNF. | 180; ss | c | a 
14-8 B.S.F 12-0 5 C F Br 
14-6 UNC 9-0 5 = F ‘3 
1-6BS.W. 9-0 5 | Cc F 








* The bolts from manufacturer E were used only for dnd 
tightening tests. 
the pitch is constant at 3/,,in from lin 
I4in diameter. For this reason, the D/p ratio 
for 14-12 UNF. threads is abnormal 


high (= 18-0), and it was thought desirable 3 : 











check the strength of such threads. The Dp 


ratios for 3#-24 UNF. and }16 UNF 
(equal to 9-0 and 12-0 respectively) are als 
on the high side of the mean UNF. curve o/ 
Dp against diameter, and any tendency to 
thread stripping would be expected to k 
rather more pronounced in these than in 
adjacent sizes. 


DESCRIPTION OF BOLTS AND NUTS 


All the bolts were Code R (45 to 55 tons 
per square inch), and all the nuts Ordinary 


Code P (35 to 48 tons per square inch), 


TasBLe []—Summary of Results of Tightening and Tensile Tests on tin Threads 


— 
Average 
hardness of | 








| Tightening torque test to failure (no external 





(Code R bolts + Code P nuts) 





Tensile test to failure, (no pre- 











Tensile test to failure of joint a to 90 per cent of 
i col. 2)* 





























































































































tensile load) tightening)* maximum torque 
d bolts/nuts —— ——- —— + —-- —|—_ ee - =e 
Type of thread | HD/30 | Yield torque, Maximum Mode of | Maximum | Mode of | Pretightening | Maximum Mode of Load for joint 
Ib-in | torque, Ib-in failure load, tons failure | torque, !b-in load, tons failure | Separation, tons 
| 1 2 | 3 4 2) Se ee Re a ee ee i’ ... so 
meets er ae 300 wo | Bo | 45 | Bi6) [ | wa =. | Sa 
4-16 B.S.W. . / (+70) (+80) i (+0-2) | P(3) + E(3) (40-2 4 (+0°3) 
220 (— 40) | (40) (—0-4) | (06) 
es cer reaeek eran y Ey bets a spindinneiinnah mansitecabindich -— | J ES 
280 405 H 500 B(5) B(5) 
#-20 B.S.F. / +15) j 50) ' | 4°6 450 j ( wen | 5 36 
200 —35) | (—40) | NGI) (+0-2) Ni) P(6)i H (—0-2) | N(i) (+0-1) 
230 : nm | a : ere cE ey mits 34 
#16 UNC. / 400 445 } B(6) 4:3 B(6) 4:5 | 4-2 eM (+0-4) 
200 (+20) (+30) | (+0°1) | P(6) | (40-1) N(I) (—0°6) 
250 415 525 B(2) ie eaarnenans Eee ow ge 
4-24 UNF / (+35) (+100) i t (+0-2) N(6) } 4-4 N(6) 3-7 a 
200 (—25) (— 125) | N(4) (—0-9) P(6) (40-2) (10-6 a 
AE SE ee or | 4 
eis 2 
TaBLe [1I—Summary of Results of Tightening and Tensile Tests on 3in Threads a 
(Code R bolts+Code P nuts) Re 
Saguenay — ee ae 
= er inn cr af s 
Tightening torque test to failure | Tensile test to failure Tensile test to failure of joint pretightened i i joint pretightened to e 
| (no external tensile load) (no pretightening)* 75 per cent of maxionan renee | See ease ‘col y ag Bis 
Sebaveded Aaaeeeaitel Taal leeineel  Tiaeien "Tena Pee ey | “Tie i 
ype of threa /nu ie aximum : aximum tightening) Maximum Load fi i i i Load for % 
HD/30 torque, torque, Mode of load, Mode of torque, load, | Mode of — | —— a Mode of joint Be 
Ib-in Ib-in failure tons failure ib-in tons | failure separation, Ib-in tons failure | separation, = 
| tons | tons ie 
ee eS en - en i " mee 2 
! 2 3 4 5 6 7 By hk. ® 10 i 12 | = 
jieeiatineindi RE. SEES a Sa) a RE: Sate ae es 8 ee ST je 
250 2650 3310 B(6) 17-3 B(6) 2480 17-2 “ea ; , | 97 & 
2-10 B.S.W. / (+450) (+310) (+0-9) (+0-9) ~ ( Aa — Pan - (+05) 
200 (400) | (—290) (0-6) E(6) (—1-0) (—1-1) P(6) (0-5) (-0°3) 
NE See ee sientGnedlvatuninininne SAR dese snail i ee | — 
200 | 3210 4280 B(6) 18-6 B(6) 3210 17-8 as) | ta8 | Z 6 | 140 
+12 BSF. (+ 290) +-440) (+1-0) (+1-2) - ( net —_ | JSS es (+9 
200 (— 310) —- 480) (—1°3) | Pia) +EQ) | (1-6) | (-0-7) P(6) (0-9) (-1) & 
260 3420. | 4130 Bo | 17-6 | BO | 3100 | 175 | Be | 127 | on | warn 
+10 UNC, / 0 G 4 +38 (+0-7) } (40-6) se | ( oa a it _ (+09) 
Fenn RO GER 5 ARS Bw. SEA. 9 ES Sx 2 EE Rh | (0-8) P(6) (—0-9) | (= 
| 290 3650 5080 B(2) 21-1 B(4) 3810 20:5 mo | wo l ane 1. oe BQ) | 18-6 
a-16 UNF. (+410) | (+800 (+1-1 (40-5) | _ | Go — rah) a) | (407 
| 200 | (tio) | Chie | oni | 208 1] nay | pase | CO | NO | (os -_ {3:3 | NO | (-06 
i 
Ps ” a a = an ellis ‘ » ———e 


(for notes see after Table IV) 
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obtained from a commercial stockist. The 
bolts, including the threads, were covered 
with a thin adherent black scale. The nuts 
were bright. The sizes of the bolt heads and 
of the nuts conformed to the appropriate 
British Standard (1083 : 1951 for B.S.W. and 
BS.F., and 1768 : 1951 for UNC. and UNF.). 
All the bolts and nuts were stated to be Class 
2 (Unified) or Medium Fit (Whitworth). 
The threaded lengths of the bolts were about 
half the total shank lengths. 

The sizes investigated, with symbols repre- 
senting manufacturers, are listed in Table I. 


METALLOGRAPHIC EXAMINATION 
One bolt was selected from each of the 
thirteen types listed in the penultimate column 


PLATE FOR DETECTING 
JOINT SEPARATION 
i 


‘ GRIP OF TORSION 
TESTING MACHINE 






TENSION ROD OF 
TENSILE TESTING 
if MACHINE 

























“A” TENSILE TEST. 


“B” TIGHTENING TEST. 
Fig. 1—-Methods of Test 


of Table I. (The jin B.S.F. bolts were from 
two manufacturers.) An axial section was 
prepared through the threaded portion of 
each bolt, and this was polished and etched 
to show the grain structure. The #in bolts 
showed evidence of having been produced 
by rolling, in that there were seams in some 
of the thread crests. None of the bolts, 
however, showed any tendency to “grain 
flow ” following the thread contour, so that, 
in the bolts investigated, any such effect due 
to the threads being produced by rolling 
must have been removed during the heat- 
treatment normally carried out after rolling 
in order to obtain the requisite static tensile 
strength. (Sometimes only a stress relief is 
carried out after rolling, and this does not 
usually remove the “grain flow” com- 
pletely.) No serious decarburisation was 
observed in any case. For a given size of bolt, 
the grain size was similar for all four types. 
It was rather finer for the #in bolts than for 
the larger ones. 

_ There appears, therefore, to have been on 
significant metallurgical differences between 
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the various types of bolt investigated. 
All the nuts were obtained from a single 
manufacturer. 


HARDNESS TESTS 


Standard diamond pyramid hardness tests 
were carried out on most of the #in and jin 
bolts and nuts, and on six bolts and six nuts 
of each type in the 14in size. 

The hardness variations within any par- 
ticular batch of nuts were not very great, and 
all the nuts were well within the values quoted 
in the above-mentioned British Standards 
for Code P material. 

Large variations were often obtained in 
the hardness numbers for a particular bolt, 
and the average values for some of the bolts 
appeared to be below the minimum hardness 
for Code R material. However, in the tensile 
tests subsequently carried out, no case was 
found of a bolt falling below the minimum 
tensile strengtht of 45 tons per square inch 
for Code R. The hardness values are not, 
therefore, a reliable guide to the strength of 
the bolts. 

The average hardness values obtained are 
included in Tables II, III and IV. 


TIGHTENING AND TENSILE TESTS 


In the principal series of tests, a bolt and 
nut were used to fasten together a pair of 
steel adaptors, which could be fitted to the 
grips of a tensile testing machine for applying 
external load to the joint (see Fig. 1). Torque 
could be applied to the combination by 
means of hexagon sockets fitting over the 
bolt head and nut and connected to a static 
torsion testing machine. Six combinations 
of each type were tested, in each size. Before 
test, the threads were brushed to clean off 
loose matter ; this did not disturb the scale 
on the bolts. The threads and the bearing 
faces of the nut and underlying washer were 
then coated with a light grease. 

The main group of tests comprised tighten- 
ing tests to failure and tensile tests on pre- 
tightened joints, in each case with the appli- 
cation of a single tightening. In the first 
case, the nut was tightened continuously on 
the bolt in a static torsion testing machine, at 
an approximately constant rotational speed 
of 90 deg. per minute, to determine the yield 
torque and the maximum torque developed 
before failure ; for brevity, the latter is 
referred to below as “ failure torque.” 

The tensile tests to failure were made on 


t Based on “ stress area"’ 
(fa diameter + minor camerer)’ 
————“Z ~~ 


= Tr 
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combinations tightened by hand only, and to 
75 per cent and to 90 per cent, respectively, 
of the average failure torque for a particular 
size and type of thread ; in the latter two 
conditions, the tensile load to separate the 
joint was determined in addition to the maxi- 
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NUMBER OF TIGHTENINGS 


Fig. a tightening tests to yield on 3—12 
.S.F. combina (Group 6) 


mum load, by noting when a flat plate, 
interposed between the adaptors, just became 
loose. 

It has been shown that tightening to yield 
develops maximum clamping load and has 
no adverse effects for coarse threads. On 
the other hand, it is not desirable to tighten 
to far above the yield. Thus, in the Zin 
size, as the yield, for all types of thread, 
exceeded 75 per cent of average failure torque, 
this tightening condition was not investigated ; 
again, in the I4in size, as the yield was 
invariably less than 75 per cent of average 
failure torque, this condition was investigated 


TABLE IV—Summary of Results of Tightening and Tensile Tests on \4in Threads 


(Code R bolts + Code P nuts) 


































































































Average Tightening torque test to failure (no external Tensile test to failure (no pre- Tensile test to failure of joint preti to 75 per cent of 
hardness of tensile load) tightening)* maximum torque (col. 2)* 
boits/nuts aint - ————--—--- - — op 
Type of thread HD/30 Yield torque, | Maximum torque Mode of Maximum Mode of Pretightening | Maximum Mode of Load for joint 
Jb-in b-in failure load, tons failure torque, Ib-in load, tons failure separation, tons 
1 2 3 a... oe -. 7 | 8 9 a. 
= _ a eam oe | eeiesaadiceade 
260 21,250 34,200 72:7 B(S) 25,650 10-6 54:9 
14-6 B.S.W / (+2,450) (+4,800) B (+3-4) + : (+58) B | (45-8) 
190 (- 1,750) (— 3,400) (6) (—2-9) N(1) E(6) (—3-7) (6) | (2-9) 
eee bas ae 27, et oe 34,650 | 78-4 é 
1+-8 BSF / | Pea Pa B (+33) N (+41) B(3) (+2-4) 
200 | (— 3,020) (—3,200) (6) (—1°8) (6) E(6) | (—5-0) N(@3) (--4-6) 
, 235 ~- |. oe.” B(S) 29,150 72:2 54-0 
14-6 UNC jes) es) B (43-4) ‘ | (+5-05) B (+18) 
ee i 210 (— 550) §+ 8503 (6) (—3-4) N(1) E(6) (—2-8) (6) (—1-5) 
235 ~ 212 RAE Ce 35,625 75-1 62:15 
H-12 UNI - iat (442100 N (+3-2) N | (43-3) N (43°35) 
200 (— 1,430) (—2'700) (6) | (—7-1) (6) E(6) | (—3-4) (6) (—3:65) 
Notes on Tastes I, I AND IV : 
," In general, no definite yield observed i i f the hand-tight 3-10 B.S.W. bolts yielded at 15-5 tons, and three of the hand-tight 3-10 UNC. bolts at 15-7 tons approximately. 
All the 4in assemblies (BSW. BSE UNC. and ON! ute. Bpeih Fo mpeo arAbout 4 tons, and the 14-12 UNF. assemblies at about 55 tons (thread bending). 





B—faii 
N—failure by stripping of nut threads, with considerable 


indicated, 


bolt threads. 


\cross core of i i ing. No, ly slight, bending of ,. 
re of threaded portion of bolt, with ear dies “ - = = 4 ‘slight ing of bolt. 


P—vield of bolt and/or nut occurred before reaching stated pretightening torque. Torquing continued until latter was reached. 


E—stated preti hed 
t in addition, two bolts 











app ig. 
} i ightening before the of 450 Ib-in was reached (Table IT). 
N.B.—A!l threads were bebioaeed ak sen Retina ah eon 


t grease. 


Number in brackets indicates number of assemblies failing in manner 
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and not the one involving a more severe 
tightening. Both conditions were investi- 
gated in the in size. The results of the above 
tests are reported in Tables II, ILI and IV. 
Some similar tightening and tensile tests 
were carried out on jin combinations with 
bored-out nuts, to simulate conditions result- 
ing from use of an oversize tapping drill. 
For each type of thread, the nuts were bored 
out to a minor diameter, which, in conjunc- 
tion with the average measured major dia- 
meters of the bolts with which they were 
assembled, gave a depth of engagement equal 
to 50 per cent of the full thread height for a 
bolt of basic size, as given in B.S. 84 : 1956 
for B.S.W. and B.S.F., and in B.S. 1580 : 1953 
for UNC. and UNF. threads. Determina- 


TABLE V—Results of Repeated Tightening Tests on Normal jin Combinations 
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tions were made of failure torque and of 
tensile loads for joint separation and failure 
after tightening to 75 per cent of failure 
torque for normal combinations. The latter 
type of test was also extended to include 
joints tightened up to a maximum of seven 
times, joint separating loads being deter- 
mined after each tightening, with final appli- 
cation of tensile load to failure. The results 
of the tests with bored-out nuts are reported 
in Table VI. 

A fuller investigation was also made of the 
effect of repeated tightening on normal 
combinations in the jin size. First, tests 
involving only seven tightenings were carried 
out, the nut being tightened on the bolt in a 
static torsion testing machine until yield 
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occurred. After the ‘sixth tightening, th 
tensile load for joint separation was dete 
mined. The nut was then completely Snes 
to permit inspection of the threads (as aj, 
after the fifth tightening). Finally, the oon 
bination was tightened to failure, Th 
results of these tests are reported in Table V 

As these latter tests showed a tendency fy 
thread bending to occur in the UNF a. 
binations, it was decided to carry out farthe 
tests, involving a much greater number of 
tightenings. Three combinations of ea} 
type were tested. The first was repeatedly 
tightened to yield until failure occurred. The 
second and third combinations wer 
repeatedly tightened in the same way, but for 
a somewhat smaller number of tightenings 





























































































































; : | Joint Maximum | Mod 
Applied torque, for successive tightenings, Ib-in | separating failure Damage after fifth | Damage after sixth : oy 
Combination | load after torque on tightening* | tigh * Pe ical 
J ightening fin, 
S .... seventh i failure 
——, —_———, ——— —_ —_——, —___-_——_| tightening, | tightening, | } ‘ 
eS et ee SS ae ee 7 tons Ib-in | | 
—jOBS.W. Uy) | Yield... | 3100 | 3000 | 3000 | 2900 | 3000 | 3300 3000 | . lm aa ton ee eal ins 
: | Breakioose | 2100 | 1950 | 1920 | 1800 | 1840 | 2130 ~ 13-3 3120 | “hecked by 0-007in’ ‘ ee 
2) | Yield... ..| 3000 | 3200 | 2900 | 2820 | 2860. 3200 | 3300 |, | age | No thread bendi RS Fo 
Breakicose’| 2260 | 2040 | 1960 | 1900 | 1940 | 2360 13-7 3860 | Ssecked by 0-O04int oe esi RRS ’ 
(3) | Yield. | 3150 | 2900 | 2900 | 2900 | 2900 | 2800 | 2600 | a | No. th t SRS hea 
| Breakloose 1980 | 1900 | 1900 | 1900 | 1900 | 1600 si = 3040, | NO ecked by 0-008ine a sterae bac : 
—__—_—— |__| ——_ | ay a ee ee —|—_—— _ ———EE R _ 
}-12 BSF. (1) | Yield... ...) 4200 | 4000 | 4100 | 3910 | 4300 | 4500 | 31 No thres . . Ai a ——— 
ne TO | 3000 2800 | 3000 3750 3000 2900 | | 18-7 | 3290 . Sa omen Bolt) As after fifth tightening B 
ee | —___|—____ |____|___- one Fa 
(2) | Yield | 4700 | 4380 | 4400 | 4300 | 4280 | 4450 3150 | | sae |— : — . 
| Breakioose | 3400 | 3200 | 3200 | 3200 | 3200 | 3450 | i os | me 12 wel eee by a 
eens ee Means remeoneel 2 a ee a i ilgili lpesas tse leligciiei dietetics sci 
(3) | Yield | 4200 | 4200 | 4480 | 4150 | 3700 | 3700 | 3550 | rN > , EP —-- 
Breakloose | 3050 | 2850 | 2750 | 2400 2650 | 2550 | - 19-2 3930 | A Bee as Dia Ne oe mites. Bolt! B 
— a iienens - -|——__———| Ee —— — — =} -——— - - -——- , --- | -—— —_— - I tnihinteieaiaaien ee ce . us 
#10 UNC. (1) | Yield | 3050 | 2900 | 2900 | 2900 | 2900 | 2900 | 2800 N ¥ 
| Breakioose| 2100 |° 1800 | 1800 | 1780 | 1780 | 1600 | “ne 16-0 3100 a 6 ol ee 
(2) | Yield... ...| 2700 | 2740 | 2720 | 2780 | 2740 | 2480 | 2700 gay age omgme o ae scenes liaise se 
14:4 2990 No thread bending. Bolt No thread bending. Bolt B 
Breakloose | an | Bae te | 0 | BR | — AY Tea necked by 0-006in necked by 0-008in 
Q) Yield | 2750 | 2750 | 2800 | 2900 2750 2650 2850 egies ia $$ | 
Breakloose | 1750 | 1700 | 1750 1700 1700 1600 vs 14-7 3120 ow jae Bolt! As after fifth tightening | B 
-16 UNF. (1) | Yield 4000 | 4000 | 3600 | 3600 | "3400 | 3600 | 3700 aaan | ee. eee _ le 
| . 18-2 3900 reads slightly bent.| Bolt threads rather more bent. N 
Breakloose | 3130 | ides | ined _ 20 a 2500 ‘i 2900 | _ ee Bolt necked by 0-009in Bolt necked by 0-009in 
(2) | Yield | 3600 3200 | 3200 3200 | 3300 | 3250 | 3250 ai F . a —— 
Breakiooss’| 3100 | 2600 | 2430 | 2480 | 2430 | 2450 | “— 18-0 3600 | MRoit necked by D-O0in’ "| “Bolt necked by 8 08in | 
@) | Yield... ..| 3600 | 3230 | 3300 | 3370 | 3500 | 3400 | 3250, —— : — Seberosn ES 
> | 5 ~* ee: Je | 18-4 3400 it threads slightly bent.} Bolt threads slightly bent. N 
Breakloose | 2900 600 | ©2600 2600 | 2750 2700 | - | Bolt necked by 0-:00Sin | Bolt necked by 0-006in 











* Nut threads not easy to observe, but probably bent if bolt threads were bent. 
+ The necking of the bolt at fracture was considerable for B.S.W., B.S.F. and UNC. The necking of the UNF. bolts after stripping failure was only a few '/999 in more than after the sixth tightening 


Tasie Vi—Summary of Results of Tightening and Tensile Tests on jin Bolts Assembled with Bored-Out Nuts 


Tightening torque test to failure (no external 
| tensile load) 








Type of thread | Yield torque Maximum Mode of 
Ib-in torque, Ib-in failure 
| 
: - 1 m 
: eam i = 2 | 3 
| 3160 3750 
2-10 BS.W (+320) } (+240) B(3) 
(— 220) (220) 
aloe 3760 | ~—«S180 
j-12 B.S.F. (+470) (+40) BG) 
(— 400) | (— 50) 
ae 3640 2 B(2) 
}-10 UNC. Indetinite (+240) } 
(— 320) bal) 
(severe 
| hacking) 
| ——~ ~ 
4190 
2-16 UNF, Indefinite (+270) N(3) 
(240) 





(Code R bolts + Code P nuts ; both Class 2 or medium fit, excep’ 


t that nut minor diameters were oversize, to give depths of engagement equal to 50 per cent of full thread height of basic size bolt). 











| Tensile test to failure of joint pretightened once to 75 per cent 
| of maximum torque for normal combinations 























; : : : | Load for joint j 
Pretightening Maximum Mode of | separation, 
torque, Ib-in tensile load, failure tons 

tons 
meets. 3 5 6 6 | 7 
2480 16-9 ; 79, 
E(6) (41-1 | B(6) | (+0°4) 
(0-9) | | (0-6) 
| 3210 2 BS) To 
E(6) (+0-5) | + 0:6) 
| (-0-8) | b(1) | (0-9) 
Bae Pe 
aE + 0-9) ; (+1-0) 
(+2 finite) (1-8) b(1) (—0-9) 
(Yield ar 
| — (Yiels (+1-0) n(6) ° 
| indefinite) (-- 1-5) | _ ( 108) 
| 
| 
! 














Notes on Table VI 


B—Failure across core of threaded portion of bolt, with marked necking. 


N.—Pailure by stripping (bending and shearing) of nut threads, with considerable bending of bolt threads and only slight necking of bolt 


b—Failure by stripping of bolt threads. Both nut and bolt threads badly bent. Some necking of bolt 
n-—Failure by stripping of both bolt and nut threads, with only slight necking of bolt. ; 





E—Stated pretightening torque reached without appreciable yielding. 








P-—Yield occurred before reach stated pr 


*.One bolt broke during seventh ror 
+.Two bolts failed on second and sixth tightenings, respectively, and a third bolt failed on seventh tightening. 


+..Of three assemblies tightened to 3810 ib-in, two failed by stripping on the second ti i j ; 
§—One bolt failed on seventh tightening (b) = ightening and one at the tensile separating load of 14-5 tons, after the sixth tightening (b). 


Note that : 3650 |b-in = average yield torque for normal 3-16 UNF, combinations. 


g torque. Torquing continued until latter was reached. 





3210 Ib-in = average yield torque for normal 3-12 B.S.F. combinations. 


Tensile test to failure of joint pretightened seven times to 75 per 
cent of maximum torque for normal combinations (Col. 4) 








Maximum | 
































Load for joint Load for joint | 
separation Separation tensile load Mode of 
after sixth | after seventh | after seventh | failure 
tightening, tightening, tightening, | 
tons tons tons } 
; “ee oa ae ee 
| 8:5 | 17-4 aaa’ 
8:8 | (40:7) | (40-4) B(6) 
(40°8) | (-—0-5) 
| (Sresults)* (Sresults)* | 
25 | oe fee ~ BG) 
(40-9) (4-0-8) (+0°7) + 
| (-07) (-0-6) | (-06 | 7G) 
| 13-2 WS 1 ae ~ BO) 
(40-8) (+0-4) (40-4) | 
(—1-2) | 0-2) | b(1) 
(4 results)t (3 results)t | (3 results)* 
Pretightening torque = 3650 Ib-int 
| — ee Crna “al 
15-2 15-8 19-0 b(2) 
(40:5) (+0-4) | (+1-3) | + 
(2 results)§ (-1-4) | n(1) 
(2 results)§ 
Pretightening torque= 3210 Ib-in 
[126 Tn Ee. 
(+1-0) (+0°6) | (+0-5) (necking very 
(-0-6 | (-1:2) | (-0-6) slight) 








Number in brackets shows number of 
assemblies failing in manner indicated. 
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the fter which tic tensile loads for joint separa- TABLE VIII—Limits of Variation of Results of Tightening and Tensile Tests in all Three Sizes 
eter. on and for failure were determined. In this l NR ORE APE TT SEE os 
« . nm va o 
Oved manner, 2 check was obtained on the extent | ae st ee ee noche OS MPEG LL 
: HIG, i. ae : 7 Maximum Tensile Tensile load for joint Tensile load for joint 
also f the loss of clamping load due to a large | Yield torque | failure failure _ Separation after pre- | Separation after pre- 
COM: ber of tightenings. The results of these torque load tightening to 75 per cent of | tightening to 90 per cent of 
um de re . 4 5 maximum failure torque | maximum failure torque 
The sts are plotted in Figs. 2 to 5. a 39 |e es eee 
, ive . . 4 +2 2 4 +9 +8 
eV, Finally, an attempt was made to obtain 5 +4 | 3 Bs 8 
y for milar information for repeated tightening to B.S.F. ... | il oa, 10 a - ern eat <r — * pecaae 11 yey Pe 
OM xed torque values, again using jin combina- i 7 7 9 
the 13 PBons. As the maximum speed of the torsion Unc... "7 5 rc | ve uN” VERSES WERNREEYT saree 
T of SR ting machine was only a quarter turn per A wa RA, BP Peeve A TAR ae, . Sie 
cach 7s wute, the torque was applied in these tests UNF. ... + +9 | +s +6 | +16 
eer 2 | 2 
7 y a limiting-moment torque spanner, the a BAT aA os 
ke 
were TaBLe VII—Repeated Tightening Tests on Normal tin Combinations, Using a Torque Spanner 
t for . ore a = 
ings | First Combination Second Combination Third Combination 
5, 7 Tighteni —_—————_— oe __—— o-higneet™ 70 CO tay, FE Sera Bere aieeneesienrniit 
Tyne of Bays A No. of Necking of | Other damage to _No. of Necking of | Other damage to No. of | Necking of Other damage 
combinatior tightenings bolt, in| combination | tightenings bolt, in | combination tightenings bolt, in to combination 
a 2500 —s | oo | None 70 0-023 None | 40 | 0-023 None 
< 10 B.S.W 500 41 } Bolt core failure } 80 0-024 None 120 | 0-023 Ness 
lode 150 | 0-024 None 160 | 0-024 None : 
al 2750 ~ 30 ~«| ~~ 0008 None 60 0-0005 None : | eae 7 
lure 150 0-0005 None 150 0-001 None 
3000 : Oo. 9-001. ie ~~ None 50 0-003 i None — - ~ 
— 150 0-0015 None | 150 0-004 None 
B careers as _|_ oan Fens eee CO 2a ; as 
250 50 | 0-007 | None 50 0-002 None | : 
Ba | 150 | 0-007 None 150 | 0-0025 None | ‘ 
yh | ———_—__—_—_—_——-|— - --i—- ~-—=-| — — —— — | _—___ — a . 
3500 | 50 | 0-013 } None | 50 | 0-008 None 2 } 0-011 None 
7. | 150 0-040 | None 100 | 0-008 None 50 0-014 None 
» 250 0-060 | None | 150 | 0-010 None 150 0-015 None 
7 > BSE 3000 60 |~9-0005. | ~~None | 400 | 0-000s None a Peas 6 
b . 120 } 0-004 None 150 }  0-0005 None | 
ta | 240 | 0-006 None | 200 0-0005 None | | 
B 3250 150 | 0-002 None | 400 | 0-016 None $0 | 0-001 | None 
| 240 0-051 None 100 i 0-001 | None 
ae 360 | 0-071 None 150 | 0-002 None 
bp nnens . creel _—$$ |__| —______|_ ee Senet: | aes Bonoe 
3000 20 0-012 None 150 | 0-0 None | 
~ | 180 0-027 None 200 0-0 None 
. 240 | 0-028 None | 
= 3250 , 7 | _ ~~ Bolt core failure | 50 0-043 None 50 0-016 None 
" | 100 0-047 None 80 -~ Bolt core failure 
| | 150 0-047 None 
7 A 16 3000 “60 - +O : i * None 40 0-001 None | 
160 00005 None 150 0-001 None 
7 3250 «| 240 00005 | Bolt threads slightly | 30 | 0-003 Bolt uhreads slightly | _ | 
| bent | bent | | { 
- | 80 | 0-0005 Bolt threads more 60 0-004 Bolt threads slightly | 
. ent nt | 
| 87 0-0005 Thread stripping 70 0-0045 Bolt threads more | | 
failure | | } > 
: | 90 0-005 Bolt threads more | 
| | | bent | 
148 0-005 Thread stripping | } 
| failure | 
ing 00 | ~~ ~«+410 “0-011 | Not inspected =| 1S : 0-014 | Bolt threads slightly | 
| { | } 
} 20 | 0-011 Thread stripping | 18 0-014 Bolt threads more 
failure | bent _ } i 
| | 19 0-014 Thread stripping E 
} } failure } | 
| i Be PSE ee See OD A, eT 
Note : Where the bolt threads were bent, it is probable that the nut threads were also bent. Observation of the threads inside the nut was difficult. 
met 
———— Ist. COMBINATION 4000 -- : | { patie be a ‘ 
2nd " 58 8 coo Id 
| a : 
thts ft 
, 2 tf } 
# = 3500+ pine i 
= <= s : ! ; ' it vy 
= | ia a 1 £ 
. ‘ 2 
7 RPA ‘1 ro 
& F 4 i Ly \ An aS ae 
Se z ms / } + en ay 1) ae 
/ ¥ wy 30007 1 
/ =] ~S 
: ( & Ff é 
| = wy 
| . 4 
E |i f 3 : 
z 
fe MA = 2500} \ 
roles 3 
ALL FAILURES ACROSS CORE OF BOLT. 
2500! ALL FAILURES ACROSS CORE OF BOLT. 2000" 
7 to > 
Su Sy 4 
~2 ~~ 
x 9& ¢ 3 = 
2%, 3 or > 
F | 
P vise || MAXIMUM LOAD, TONS (J g Is pacer rape 
eg | 4) SEPARATING LOAD, TONS 2 . if 
10+ | 10r 
Q | | 2 
; S st 
a) i 0 15 2025 3035 4550 SS OOS OS 
a = —_ i i iL. i i 
0 5S WHE Aaa ws & 6 8 
SB SeEaaeaeasa & was &@2 @ Nn heh: @ NUMBER OF TIGHTENINGS 
NUMBER OF TIGHTENINGS id 10 UNC 
iv 4.2: nk A : 7 ad on j— . com : 
ig. 3-Repeated tightening tests to yield on }—10 B.S.W. combinations Fig. 4—Repeated tightening a Pky ~ t binations 


(Group 6) 





: 
4 





ee nitrate een trensipeianle. 
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5000 j 

~ Ist. COMBINATION 
2nd ° 

~ Srd 


iB 


ALL FAILURES BY 






































Qa 
Py THREAD STRIPPING 
4 
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Y 
= 
2 
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2 
z 
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=x 
4 
~ 
2500 
2000' 
- — 
Sy 4 
- < 
3 = 
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¢ 
20 y MAXIMUM LOAD, 
| 1 , TONS 0 
% 15 SEPARATING LOAD, 
FS TONS B 
110 
2 
= Sh 
ot i 4 A... l j 
0 5 10 I$ 2 28 3 35 4 45 


NUMBER OF TIGHTENINGS 


Fig. 5—Repeated tightening tests to yield on j{—16 

UNF. combinations (Group 6) 
setting of this being continually checked 
against the torsion testing machine. A plain 
steel block was used in place of the joint 
adaptors, with a plain washer under the nut. 
The results of these tests are reported in 
Table VII. 


DISCUSSION OF RESULTS 


The bolt tensile strengths, determined 
during the main series of tests, were all 
within the Code R specification values of 
45/55 tons per square inch and the hardness 
values of the nuts were all well within the 
Code P specification values. 


VARIABILITY OF RESULTS 


It should be observed at the outset that 
although the total number of tests was large, 
only six tests were, in general, carried out 
under any particular set of conditions, and 
that there was considerable variability in the 
results obtained. It is, therefore, possible 
that the average values and limits of variation 
might have been somewhat different from 
those quoted in the tables, if the tests had 
covered a larger number of samples. Certain 
conclusions may still be drawn from the 
results, as to differences between the types 
and sizes of thread investigated, but the 
quoted values should only be taken as a 
general indication of those likely to be 
obtained in practice under a particular set of 
conditions, even if the latter are thought to 
approximate to those of the present tests. 

The limits of variation for the different 
main types of test, Tables II to IV, covering 
results on all three sizes, are summarised in 
Table VIII for each type of thread. Except 
for the case of pre-tightening to 90 per cent of 
maximum failure torque in the fin size, which 
is not likely to occur very often in practice, 
the results for UNC. are definitely the most 
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consistent. The results for B.S.W. and UNF. 
were the most inconsistent, and abnormally 
low values seemed particularly likely to be 
encountered with UNF. The scatter of 
results is further referred to below in con- 
sidering particular groups of tests. 


MODE OF FAILURE 


A definite yield, as indicated by a halt in 
the rise of load with approximately constant 
rate of strain, was often observed in the 
tightening tests but not in the tensile tests. 
Even in the tightening tests, the onset of 
yield was generally ill-defined, and tended to 
be masked by the stick-slip movement of the 
threads ; the quoted values of yield torque 
are those for which definite yield had 
occurred. 

The B.S.W. and UNC. combination in all 
three sizes and the B.S.F. combination in the 
#in and jin sizes, generally failed by breakage 
across the core of the bolt. Many of the 
UNF. combinations in the smaller sizes, and 
all in the I4in size, failed by stripping of the 
nut threads, with severe bending of the bolt 
threads. These differences may be largely 
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explained as in the Appendix on a basis y 


pitch and diameter and of certain otal 
factors. It may be mentioned fiere tha 4 


relatively low height of the I4in Unified 
as compared with that of the |4in Whites a 


nuts, increased the tendency to str 


failure of UNF. combinations, already mo a 


pronounced in the larger sizes. 


The stripping failures took place mop = 
gradually than the bolt core failures, ang fe 
a given rate of strain, the torque or tensiy 4 


load fell off more gradually in the stri 
case. This means that severe over-tigh 
might occur during assembly without by 


detected, for those combinations suscepti, 


to failure by thread stripping, ice. for » 
UNF. combinations. ii she 
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( To be concluded ) 


Metallurgical Aspects of Nuclear ~ 


Power Engineering 


By J. C. WRIGHT, Ph.D., B.Sc. (Eng.), A.I.M., A.M.Inst.F., A.C.T., Birm. * 
No. II—{ Continued from page 615, April 25 ) 


The basic metallurgy associated with nuclear power reactors is described in this 
article, both for the British emphasis on gas-cooled reactors and the American trend 
towards liquid cooled reactors. The physical metallurgy of the fissile fuel metals, 
uranium, plutonium and thorium is described in sufficient detail for the interesting 
behaviour of these materials under reactor conditions, particularly irradiation and 
corrosion, to be appreciated. Possible explanations of the mechanisms of these 
unusual effects are reviewed. Methods of developing fuel elements, with a view to 
minimising difficulties experienced in reactor operation, are then briefly reviewed. 
This field covers the use of alloys of the fissile metals, present and possible future 
methods of canning fuel elements and the increasing interest in ceramic and cermet 
fuels. Development of certain non-fissile metals and alloys for use in reactor 
construction has been rapid. These developments are outlined and the effects of 
irradiation and dry, wet and liquid-metal corrosion, on the properties of non-fissile 
materials are discussed. The applications of physical metallurgy to reactor 
development are emphasised but, where appropriate, the production techniques for 
some of the special materials are introduced. 


Behaviour of Fissile Metals Under Irradiation 


VERYTHING in the core of a nuclear 

reactor is bombarded by radiation, 
principally neutrons, which produces damage 
of two main types. By knocking atoms out 
of their equilibrium lattice positions direct 
damage is caused. When irradiation changes 
the atomic nuclei, in effect producing new 
elements or allotropes, indirect damage is 
caused. 

Neutrons, being electrically neutral, pass 
through an atom, unconcerned about the 
electrical fields of the nucleus or the electron 
cloud. Consequently, most neutrons pass 
straight through an atom without disturbance 
to the path of the neutron or to the position 
of the atom concerned. Occasionally, a 
neutron hits the nucleus of an atom, but the 
proportion of the neutron flux to do so is 
very small because of the smallness of the 
target presented by the nucleus. The cross 
section of the nucleus target varies widely from 
one type of nucleus to another and also with 
the speed of the neutrons and the type of colli- 
sion taking place. It is thus a more complex 
quantity than the fundamental projected area 
of a nucleus. In general, cross sections may 
be expected to vary inversely as the neutron 
velocity, since the shorter the time for which 


* Dept. of Metallurgy, College of Technology, Birmingham. 





the neutron is in the immediate vicinity 0 
the nucleus, the smaller its chance of inte: 
action. In other words, a slow neutron: 
more likely to be influenced by the minut 
attractions between masses than is a [as 
neutron, so a given nucleus spreads i 
influence over a larger area than its physi 
projected area to slow neutrons but not! 
fast ones. In addition, resonance can oc 
between the energy of vibration of an ato? 
and a neutron having a certain cme 


energy level, or velocity. When this occu = 
it is tantamount to saying that the sysit® > 
‘atom nucleus plus neutron” is preferred 7 


the energy of the nucleus alone. Since mat) 
more neutrons are likely to be affected 


such a resonance condition, the effect” 
cross section of the nucleus suddenly rises* = 


these particular energy levels. To be able 


compare one type of nucleus with anotht, ” 
with regard to its effect on neutrons, '*~ 
convenient to refer to its effective 
section. It is normal to take the total °) 


maximum possible cross section of a nue 


for interaction of any kind; with fast or 
neutrons and for absorption or scatteriih 


and express it in barns. A barn is a measit | 
of the effective cross section of a cleus”) 
neutron irradiation and one barn ‘s 2 sit?” 


10-* square centimetres. The table bel 
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basis g ‘<tc a few iypical neutron capture cross from fission, their electrostatic charge will 
ID Othe ee .< ie. the maximum cross sections of interact with other nuclei and electrons and 
that ty MBPs clei concerned, in barns. the fission particle will quickly be brought to 
led nut — ie ope t. _... rest. The fact that fission fragments are 


C/s (barns) 





- t “ae Ce eal Element quickly brought to we also means that their 

LTP piy —— ee ee $s energies are dissipated in a much smaller 

dy ms Deuteriu: 0-085 | Boron 700 distance than those of neutrons of similar 
yim 0-0048 | Cadmium ...| 2500 


arbon | | energies. Thus, these fragments produce 
© Mon aeirconum =| OB - Be greater localised damage than do neutrons. 
and fy emai 250 | - — . Much of the damage will result in displaced 


~ on F > | nes } _ . 
T tense 8 Stainless ini Si fae atoms. A neutron or fragment producing 


trippy © = _ the first atom displacement is said to have 
shtenuy The elements in the left-hand column, produced a “ primary knock-on” and high 
it beiy “Warticularly the first five, have low effective energy atoms resulting from such collisions 
Ceptite “Eros sections and consequently of great may then produce secondary knock-ons. 
fOr the PBnterest in moderating neutrons or in Both primary and secondary knock-ons 


tructural units in the reactor to conserve result in the creation of vacant lattice sites 
neutron economy. On the other hand, and interstitial atoms, but much of the energy 
lements such as boron and cadmium are jg dissipated as heat. The amount of heat 


ne apable of “ mopping up” neutrons and to be dissipated can be fantastic in scale even 
a" Miponsequently would be used only in control though it disperses very rapidly and it has 
irunaix ods which, by absorbing excess neutrons, been suggested that around a collision area 
i hold the chain reaction of a reactor in check. the material melts and freezes again rapidly 
4° 9) Two possibilities exist when a neutron forming a displacement or thermal spike. 


Hoes manage to strike a nucleus. The During this process, the atomic lattice 
reutron may be deflected from its line of becomes “ shuffled ” locally and many of its 
pproach to the nucleus or be “scattered,” defects are eliminated. The region freezes 
"pr, alternatively, it may be absorbed into the back on to its lattice containing a few lattice 
Mrcleus. defects. Even so, with high energy spikes 

such as result from the action of fission 
SCATTERING fragments in uranium, a considerable amount 
Only fast neutrons (speed about 2 MeV of lattice damage accumulates in time. 


quivalent to 2x 10° centimetres per second), ANNEALING OF RADIATION DAMAGE 


Freshly created from a nuclear fission, ’ 
othe damage by scattering because only _ When a thermal spike occurs, —_ of _ 
hey have sufficient energy to give a large lattice defects are eliminated by what “0 
ecoil energy to the struck nucleus. A slow, termed self-annealing. — — : erma. 
oderated or thermal neutron has an energy Pikes in the vicinity of defects from : 
of about 0-025 eV (speed about 2x10* previous thermal spike may produce — 
entimetres per second) whereas the energy ng and this can be ogy hier — - 
necessary to move the average atom from its ing. Finally, a therma = om 
Fequilibrium lattice site to become an inter- ¢an_ be employed to eliminate monn efects. 
“stitial atom and leave behind it a vacant site, Self-annealing and radiation annealing can 
Fis about 25 eV.‘ Thus, a thermal neutron never be completely successful in oe 
has insufficient energy to eject atoms from Tadiation damage because both are a 
eir lattice sites. However, a fast neutron With radiation damage sooner e € 
has an enormous excess of energy to do this thermal annealing of radiation org 
nd, of course, the ejected atoms will receive material is a complex process not yet fully 
ery high energies after the collision. So understood, though the fundamental tendency 
much so, that they may well collide with for interstitials and vacancies to diffuse and 
another atom and displace it; the process cancel out exists. It seems ges ae 
ontinuing until the energy has been reduced however, that the movement o gene y 
below that necessary to eject an atom from and vacancies is by no means equally shared. 
ts site. Interstitials have a greater urge to move than 
vacancies, because the lattice strain surround- 
ABSORPTION ing the former is considerably greater than 
Another source of high energy particles is that surrounding a per, A sap hhideiaite 
nut jthe result of an atom absorbing a neutron. Even when the point de Ect he 
7H The new nucleus formed is usually unstable @nnealed away, some camee 0 atin 
and, in an attempt to recover equilibrium, it  ¢ffects poe ert neo pecbeis wear 
sid Wamay emit, (i) a quantum of y-radiation, (ii) Tecover until much high g 
arti i iii tures are reached than are needed to cancel 
@n «-particle or helium nucleus, (ili) a r “aes 
6-particle or electron, or (iv) undergo anion out most of the point defects. 
0 produce a pair of high energy ions an : 
some high energy neutrons. With the ALTERNATIVES TO a ae FREEZE SPIKE 
xception of y-emission, all of the approaches als : 
O equilibrium result in the production of a Although it is probably the easiest 
ew atom or atoms which then act as mechanism to picture, the melting of the 
hemical impurities in the material. Quite region of a thermal spike, followed by 
often, the fission fragments are, or quickly freezing back on to the surrounding lattice, 
decay into, one or another of the inert gases. may well be an over-simplification of the 
f his impurity, having a very low tendency mechanism of neutron damage. It is doubt- 
0 “@gpto enter into solid solution with metals, ful if the concepts of melting as visualised 
reates volume increases due to the formation under normal conditions up to temperatures 
of gas bubbles. Any fission product, irre- of 2000 deg. Cent. can be applied to tempera- 
spective of whether it is a gas or not, will tures which theory predicts should be of the 
cause an increase in velume if its density is order of millions of degrees, in operation for 
less than that of the parent metal. very short times and over distances of a sub- 
Not only will the fission products be microscopic scale. : 
€nergetic ‘i. mediately after the fission, but Kinchin and Pease* suggested that most 
additionaily many of them will be electro- of the lattice disorder is produced by a 
statically charged. Because of their greater interstitial atoms at the end of a cascade o 
Mass the ission products move slowly knock-ons which have sufficient energy to 
Compared with a neutron of the same knock other atoms into interstitial positions 


Wi : : : 
eB e"erey anc, i the case of the ions resulting but not enough to avoid being caught in the 
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vacancies so created. In this way it is 
possible to picture, at the beginning of a 
thermal spike, both interstitials and vacan- 
cies; the interstitials then moving ahead and 
as the total energy of the spike runs down the 


late interstitials getting caught in the vacan- 
cies created by their final collisions. The 
last atoms leaving these vacancies come to 
rest in interstitial positions some distance 
from the vacancies (which balance them in 
numbers) created early in the spike. 

Another suggestion by Seitz and Koehler’ 
refers to thermal stresses around a spike 
perhaps being sufficient to cause plastic flow 
locally and that this may be the source of 
disordering. 


RADIATION EFFECTS ON URANIUM 


Much of what has been described so far in 
this section could be applied equally well to 
fissile or non-fissile materials. Radiation 
damage in solid fissile materials, is, in general, 
more extensive than in non-fissile materials. 
The fissile materials are as close as possible 
to the source of radiation because it emanates 
from them and, in addition, they are concerned 
with the production of fission fragments. 
Non-fissile materials receive both neutron 
and fission fragments at ‘“* second-hand.” 
By far the greatest experience of irradiation 
effects on fissile materials has been gained 
from uranium. 

As one would expect, the amount of 
damage to uranium increases with time and 
with the strength of the neutron irradiation; 
the neutron flux. The kind of damage and 
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Fig. 4—Effect of irradiation on stress/strain curves of 
uranium 





its extent are also dependent on the physical 
state of the uranium and its temperature. 

An example of short-term irradiation is 
given by the fact that the stress/strain curve 
of pure uranium exhibits an appreciable 
elastic limit after irradiation but not before 
(see Fig. 4). Obviously, if the useful life of 
a fuel element is going to be extended, the 
effects of irradiation must be considered and 
the deleterious effects removed if possible. 

The effects of irradiation on uranium fall 
roughly into two classes depending largely 
on the temperature of the uranium under 
irradiation. One eélass of effects is pre- 
dominant below 450 deg. Cent. and the other 
above 450 deg. Cent. At the lower tem- 
peratures growth occurs and at higher 
temperatures swelling is apparent. The 
distinct difference in meaning of these 
apparently similar terms will become evident 
in the following account. 


RADIATION GROWTH OF URANIUM 


A single crystal of uranium subjected to 
irradiation would change shape considerably 
by extending along its (010) axis, contracting 
on the (100) axis and leaving the (001) 
substantially unaltered (see Fig. 5). This 
growth takes place at constant temperature 
and should not be confused with growth due 
to thermal cycling. If a polycrystalline bar 
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of uranium with crystals having a preferred 
orientation (010) along the length of the bar 
is irradiated, the growth will still occur. 
The bar will grow longer and decrease in 
diameter. Under the most appropriate con- 
ditions for growth; pronounced (010) crystal 











(0/0) 


Fig. 5—Radiation growth of uranium 


direction orientation along the length of the 
bar, a high neutron flux and a temperature of 
200 deg. Cent., the length can increase by 
100 per cent for a 0-2 per cent burn-up of 
the available fissile atoms. The growth is 
proportional to the burn-up and a tempera- 
ture of about 200 deg. Cent. appears to give 
a maximum effect (see Fig. 6). Growth is 
also encouraged by a small grain size in 
highly directional polycrystalline bars. It 
should be emphasised that the growth 
described involves virtually no increase in 
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Fig. 6—Effect of temperature on radiation growth 


volume in contrast to swelling, which does 
lead to volume increases and is not particu- 
larly directional in its result. 

At the surfaces of uranium bars changes in 
the dimensions of individual grains can take 
place more freely than they can in grains at 
the core of the bar. Particularly when some 
of the grains have their (010) directions 
oriented at the normal to the surface and 
when the grain size is large, one would expect 
to get surface distortions after irradiation. 
This effect is observed and is called wrinkling. 
Cast uranium is of random orientation and 
does not change macroscopically in dimen- 
sions on irradiation, but its large grain size 
does lead to surface wrinkling. An idealised 
sketch of the wrinkling effect is given in 
Fig. 7. 

To minimise growth it is necessary to 
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Fig. 7—Idealised sketch of the wrinkling effect 


SPIKE TRYING TO EXPAND 
PUSHES SURROUNDINGS 
EASIEST IN 010 
DIRECTION. 


SPIKE TRYING TO CONTRACT 
PULLS SURROUNDINGS 
EASIEST IN DIRECTIONS 

NORMAL TO 0/0. 





avoid directional orientation and, as explained 
in a previous section, this is best achieved by 
a rapid quench through the 6/« trans- 
formation ; the process known as $-quenching. 
The response to §-quenching of many 
dilute binary uranium alloys (up to 3 atomic 
per cent of alloying element) has been 
examined and fine random grains can be 
achieved in many of them. The extents of 
growth and wrinkling are appreciably reduced 
by such a structure. It is also possible to 
achieve random fine grains by powder 
metallurgy methods. 
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THEORIES OF RADIATION GROWTH 
Two main kinds of theory have been 


advanced to explain radiation growth of 


uranium. Both are basically dependent on 
the anisotropic properties of the metal. One 
suggests that growth is the result of thermal 
strains existing in and around thermal spikes. 
The other, the point defect theory, suggests 
that growth is a result of the long range migra- 
tion of lattice defects created by thermal 
spikes. 

Wyatt and Pugh,® in putting forward a 
theory of the first type, assume that the 
material surrounding the thermal spike is in 
compression during the intense heating 
period. Plastic deformation occurs preferen- 
tially in the (010) direction of the crystal 
because of the low compression yield stress 
in this direction. Cahn* showed that below 
450 deg. Cent. the (010) crystal axis is 
associated with a low yield point in com- 
pression, although in tension the yield point 
is relatively high. The reverse effect, high 
compression yield point and low tensile 
yield point were found in directions normal 
to the (010) direction. Thus, in the cooling 
cycle of the thermal spike the local com- 
pressive stresses are replaced by tensile 
stresses and the uranium then deforms 
plastically in a direction normal to the (010) 
direction. The net result of these processes 
is growth in the (010) direction (see Fig. 8). 


(010) 








Fig. 8—Spike theory of irradiation deformation 


Within a mass of polycrystalline uranium, 
the extension is accompanied by the gradual 
distortion of the grains, elongated in the 
direction of growth. 

The main objection to this type of theory 
is that the lifetime of the thermal spike is 
short and very little is known about such high 
rates of stressing that it is taking a lot for 
granted in assuming that deformation pro- 
cesses proceed as under normal conditions. 

The other type of theory is illustrated by 
that due to Siegle and Opinsky,!® who sug- 
gested that the shape change of uranium 
occurs by anisotropic diffusion of inter- 
stitial atoms and vacancies. The vacancies 
are assumed to diffuse along (100) axes which 
results in contraction and the interstitials 
diffuse along (010) axes resulting in expansion 
when the interstitial or vacancy runs out at a 
grain boundary. Alternatively, it has been 
suggested that vacancies and _ interstitials 
segregate preferentially to dislocations with 
suitable vectors, giving the same end result. 

Cottrell"! has summarised some of the 
arguments for and against both theories. 
Spike Theory 

(1) Thermal stresses give adequate driv- 
ing force for growth. (2) Explain growth 
fall off at high temperatures by rapid 
relaxation of small high-strain regions at 

such temperatures. (3) Do not explain why 
rate of growth falls off at low temperatures. 
(4) Do not explain why the (001) axis 
remains unchanged by irradiation. 
Point Defect Theory 

(1) It is difficult on this basis to find 
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an adequate driving force for growth, (2) Dy 


fusion of defects is extremely selective a : 
on a very large scale. (3) Rate of “er : 
at low temperatures explained by ), 7 
us 
(4) This theory has to postulate - : 


mobilities of defects at such tempera 


there are sufficient thermal  vacancie; , 
high temperatures to capture Interstts 
before they can contribute to growth , 


order to explain the disappearance) _ 


growth at high temperatures. (5) As yj 
the spike theories, the point defect theori 


do not explain why the (001) axis Temain 


unchanged. 


HIGHER TEMPERATURE Errects 


At temperatures above about 450 dey : 
Cent., the radiation damage in uranium; = 
due to different mechanisms from thoy 


already described. At these temperaturs 


development of gas pockets in the uraniy, 7 


becomes evident. This results in a Change i 
volume and is termed swelling. 

Because of the fission process, foreig 
elements are produced in the metal lattic 
Some of these elements will be, or will decy 
radioactively to, the inert gases. A 1 percey 
burn-up of 1 cubic centimetre of uraniyy 
gives 4-73 cubic centimetres of gas, calcula 
at N.T.P., but most of this will be containg 
at high pressure and so the uranium will 19 
expand by 473 per cent. However, th 
solubility of the inert gases in solid uraniuz 
is extremely small and pockets of gas will k 
formed. It was thought at one time that tk 
gases might diffuse out to the external surfax 
of the uranium during service in a reactor ani 


so escape without causing much swelling. : 7 


practice, only a small fraction of the gas dos 


diffuse out at reasonable working temp 7 


tures. After prolonged irradiation at hig 
temperatures, the amount of gas voids i 
uranium is sufficient to cause a large amour 
of swelling, even as much as 50 per cent a 
800 deg. Cent. where the metal is plastic i 
the y-phase region. The microstructure ¢ 
the irradiated metal shows a large amount? 
gas bubbles. To contain the gas in irradiated 
uranium without excessive swelling obvious! 
requires a high creep strength at hig 
temperatures. Pure uranium cannot satis! 
this condition and so it is necessary to resor 


to alloys, cermets, ceramics and canninf ~ 


methods to develop sufficient high temper 
ture strength in the fuel element as 4 unit. 


OTHER CHANGES DuRING IRRADIATION” 


The hardnessof annealed uranium increas 
markedly during irradiation. A 0-1 per cen 
burn-up of the uranium atoms results in: 
hardness increase from about 215 D.P.N. 0 
315 D.P.N. At the same time uraniut 


develops an appreciably elastic limit, final) © 
becoming quite brittle and prone to crackin © 
in service at low temperatures. The therm = 


conductivity of uranium, which is importat! 


in reactor heat transfer, decreases durin” 
irradiation and electrical resistivity increas. © 

It is fairly obvious that the extent of damag © 
caused by irradiation of uranium is sufficietl 5 


to limit the life of a fuel element very seriousl). 
This means that fuel elements must ® 


processed frequently to recover active mater 


from the partially burnt-up matrix. 
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in fuel becomes a topical subject of some importance with the advent of 
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abstract. 


N Armstrong Whitworth Aircraft’s factory 
at Baginton the floor area is 1,300,000 
square feet and the cubic content 36,000,000 
ubic feet. One can realise from these 
figures that a sizeable heating plant is 
equired to maintain the factory temperature. 
Boiler plant is high-pressure hot water 
ith 4/20,000,000 B.Th.U. and 4/9,000,000 
R.Th.U. Cochran “* Super Economic ”’ boilers 
burning solid fuel with Hodgkinson mech- 
anical stokers, coal being fed by elevated 
hoppers to the stokers. Heating mains, of 
hich there are approximately 54 miles, feed 
‘Carrier York’ units floor mounted, each 
apable of displacing 600,000 B.Th.U., and 
he total number in the factory is90. 
The outgoing temperature at the units 1s 
140 deg. to 150 deg. Fah. and the air dis- 
placement is 7000 cubic feet per minute. 
oal consumption before insulation, for the 
hirty-week period, was approximately 6200 
ons per annum. We were unable, with 
emperature falling below 32 deg. Fah., to 
vaintain the temperature of 65 deg. Fah. 
asked for, and demand was made for more 


A. eating plant. Serious consideration was 
c Weiven not to installing more heating but, if 
ee anything, to reducing it by the introduction 


f structural insulation. 

Roof covering throughout the factory com- 
rises corrugated asbestos “ Bigsix”’ and 
ontinuous runs of patent glazing, which is 
ypical of many industrial buildings up and 
Hown the country. 

We found on investigation that, apart 
rom the structural losses of 1-40 B.Th.U. 
Square feet hour for asbestos and 1-00 
B.Th.U. square foot hour for — glass, 
onsiderable losses were taking place through 
he horizontal and vertical laps of the 
orrugated sheeting. This amounted to an 
urea of approximately 1500 square feet of 
pen space. It is important when checking 
the calculations for structural losses to bear 
he point in mind. 


THERMAL INSULATION SCHEME 
AT BAGINTON 


Our first stage of insulation was an office 
of 63,000 square feet floor area of North 
ight construction, 15ft to eaves, 25ft to 
idge, at 25ft span of trusses. The roof 
overing was asbestos corrugated “* Bigsix ” 
sheeting and double runs of patent glazing 
‘ith {in wire cast glass, the whole area being 
overed by seven spans of roof trusses. The 
pouth slopes were insulated under the purlins 
‘ith Bowater 4in fibre board with “ Ardor ” 
hluminium foil stapled to the topside. 

The results exceeded expectation: tem- 
peratures were easily maintained at 65 deg. 
0 70 deg. Fah. The existing heating was 
educed by 40 per cent and the annual saving 
as 219 tons of coal. With this experience we 


y; Mamme™barked on the much larger scheme of 


= nsulating ‘ie main aircraft assembly build- 

“Gens. Using the same method throughout, 

© § — ‘lv 80 per cent has been com- 
4 pieted. 

ae These buildings were of 150ft span, 


Oft to eaves and 55ft to ridge. The same 
\cellent results have been obtained and the 





the thermal insulation of factory buildings was held during the recent Factory 
Equipment Exhibition, and here one of the conference papers is reproduced in 
; It is by Mr. C. Hammond of Sir W. G. Armstrong Whitworth 
Aircraft, Ltd., and describes recent installations of thermal insulation in three 
. large factory buildings, and the benefits thus obtained. 


saving of solid fuel is 2500-3000 tons per 
annum. Out of all this a saving of 40 per 
cent has been obtained and the company will 
cover its cost of insulation in five to six 
years, and furthermore, shop temperatures 
can be easily maintained if required at 
65 deg. Fah. 

Where work is manual, the workers do not 
now ask for more than 60 deg. Fah. The 
reason for this is the complete reduction of 
what they term draught, wherein the actual 
cause of discomfort was air change taking 
place on the large areas of single skin roof 
covering. 

The adoption of the combined fibre board 
and “ Ardor ” aluminium foil eliminate solar 
heat which can be a cause of numerous com- 
plaints during the summer periods and can 
bring about a loss of production due to 
lassitude, especially in the lower roof areas. 


INSULATION OF BITTESWELL FACTORY 


At our Bitteswell factory, which is similar 
in design to our main aircraft assembly 
shops at Baginton, right from the drawing 
board, insulation and the size of the heating 
plant was finalised. This resulted in a much 
smaller boiler plant than otherwise would 
have been required, with an uninsulated 
building and, therefore, maximum efficiency 
in the saving of solid fuel was possible. Due 
to the use of petroleum fuels in complete 
aircraft, “‘ Asbestolux ” jin flat sheets were 
substituted for 4in fibre board and “ Ardor ” 
aluminium foil stapled to the topside before 
under-purlin fixing. This gave a U value 
of 0-18 B.Th.U. hour square foot. 

The exposed position of this factory of 
106,590 square feet floor area and 3,746,500 
cubic feet, the larger areas of doors being 
opened, 30ft high, at all times of the day for 
the movement of aircraft and in all types of 
weather from complete calm to winds gusting 
at 50-60 m.p.h., brought special reasoning 
for all types of heating to be introduced to 
overcome the sudden loss of heat when such 
large areas of doors of up to 5000 square feet 
were opened at frequent periods. 

It was finally agreed to ignore this reason- 
ing and therefore similar heating units to 
those at our Baginton factory were fitted and 
the factory heating provided to maintain an 
internal temperature of 65 deg. Fah. with 
an outside temperature of 32 deg. Fah. The 
insulation proved so effective that no air 
movement or drop in temperature was felt 
for periods of up to thirty minutes when the 
large door areas were exposed. — 

Engineers who have visited this factory are 
amazed that, standing within 2ft and in 
the centre of the large area of door opening, 
they could feel no air movement inside the 
building, and the workers feel no effect at 
all, although temperatures showed a drop of 
4 deg. Fah. within fifteen minutes at a time 
when the internal temperatures were 60 deg. 
Fah. and external temperatures of 32 deg. 
Fah. and a wind of 15 m.p.h. ; 

The answer, of course, is very simple. 
Structural insulation controls the B.Th.U. 
losses under all conditions and, therefore, 


661 


heat stored in the large roof area at a much 
higher temperature than the working level 
blankets the incoming air and the tempera- 
ture differences mix for an indefinite period, 
thus overcoming that sudden draught and 
discomfort so often met with in an un- 
insulated factory. The workers are very satis- 
fied here that temperatures of 58 deg. Fah. 
are the more ideal. This may be accounted 
for by their much greater movement in and 
out of the factory when working on the 
aircraft. 

The boiler plant in this factory comprises 
three Cochran “ Economic” boilers with 
automatic stoking, each boiler of 6,500,000 
B.Th.U. rating. At peak loading, the external 
temperatures at 16 deg. to 32 deg. Fah., 
only two boilers are required on load, the 
third boiler being installed to cover boiler 
cleaning to maintain maximum efficiency. 


INSULATION OF THE WHITLEY FACTORY 


At our Whitley factory, up to a few years 
ago we had fourteen boiler houses spread 
over different parts of the factory, mostly 
hand-fired boilers and burning coal and coke 
fuels. This is also typical of many old fac- 
tories where buildings of thirty to forty years 
of age were used and a boiler house 
provided to cover each block of buildings. 
The factory has now been demolished and 
rebuilt on modern standards with North light 
buildings with 4in fibre board and “ Ardor ” 
insulation to the South slopes of the roof. 

The floor area of 374,500 square feet and 
volume of 7,183,000 cubic feet is now heated 
from one boiler house with two Cochran 
“* Economic ” boilers of 2/12,500,000 B.Th.U. 
and one Daniel Adamson 9,000,000 B.Th.U. 
with coal-fired automatic stoking. This has 
brought about a considerable fuel saving and, 
what is most important, burning fuel to its 
full utilisation value, which cannot be 
successfully achieved with hand firing. 

The cost of all this work spread over five 
years, including scaffolding, totals £141,750. 
The savings of insulation over an un- 
insulated building are 4370 tons per annum 
of solid fuel costing £21,650. Saving in 
labour costs at our Whitley factory by the 
setting up of one main boiler house, replacing 
the 14 small boiler houses, is approximately 
£3000 per annum. 

Scaffolding costs are interesting to note. 
In factories where the work is carried out 
above machinery, jigs, &c., special precau- 
tions have to be taken to protect the workers 
and therefore costs can be as high as 25 per 
cent of the total contract. This, of course, 
depends on the size and height of the building. 
On new buildings the cost can be as low as 
24 to 4 per cent. Here again this depends on 
the size and height of building and where no 
special precautions, except for compliance 
with building regulations, apply. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1, 


NEW STANDARDS FOR RUBBER-INSULATED 
CABLES 


No. 2899. Price 5s. No. 883. Price 15s. On 
January 1, important changes in British Standards 
for rubber-insulated cables were made effective by 
the issue of the following new publications : Amend- 
ment No. 3 to B.S. 7, “* Rubber-Insulated Cables and 
Flexible Cords for Electric Power and Lighting” 
(PD 2935) ; a new edition of B.S. 883 “ Cables and 
Flexible Cords for Electrical Equipment of Ships " ; 
a new standard, B.S. 2899, * Vulcanised Rubber 
Insulation and Sheath (including Polychloroprene) 
of Electric Cables.” 

This last publication specifies a reduced rubber 
content for insulation, in accordance with the 

dations of the 1953 and 1957 Common- 
wealth Standards Conferences. This reduction is also 
provided for in the amendment to B.S. 7 (and amend- 
ments to other standards relating to rubber-insulated 
cables) and by the revision of B.S. 883. 





Na aon oe 


er ee 


} 
ty 
4 | 
: 
: 
24 


ae 


te acai 











662 


LETTERS AND 


Letter to the Editor 


( We do not hold ourselves respensible for the opinions of our 
correspondents ) 


WATER PRESSURE IN CONCRETE 
DAMS 


Sir,—While the conditions for design laid 
down in the report of the Sub-committee on 
Uplift in Masonry Dams of the ““ Committee 
on Masonry Dams ” of the American Society 
of Civil Engineering, Power Division, 1951 
(see Transactions, Vol. 117, 1952, page 218), 
would seem to ensure complete safety for 
masonry and concrete gravity dams, there 
appears to be an illogicality in the theoretical 
treatment, which is not entirely satisfactory, 
and leads to a significant omission in the 
treatment of arch dams. For clarity, it may 
be stated that concrete is invariably assumed 
to become in course of time completely 
porous, the rate at which this occurs depend- 
ing on the density and compaction of the 
concrete. It follows that a build-up of pres- 
sure gradient is created in course of time over 
the cross-section of the dam, which is con- 
trolled by the conditions that the maximum 
pressure occurs at the upstream face, that at 
the downstream toe being zero ; the latter, 
of course, entails constant evaporation or 
leakage. 

The literature on the subject of uplift is 
considerable, as indeed its importance war- 
rants. 

The above assumption is perfectly rational, 
but its full implication has apparently not 
been aceepted, since two implied conditions 
have been completely ignored, namely : 

(i) That the internal water pressure at any 
given point is exerted in all directions and 
not solely in the vertical ; and 

(ii) That the cohesive force binding the 
cement colloids together is not taken into 
account, when assuming that full uplift 
occurs over 100 per cent of the area of any 
cross-section. 

The implications of (i) are obvious, 
especially in relation to arch dam design. 

Theoretically it can be argued with regard 
to (ii), and with reason, that true uplift can 
never be exerted over 100 per cent of the 
area A of any cross-section, but only over the 
interstitial voids—only a relatively small 
percentage of A—assuming they all can 
connect up directly or indirectly with the dam 
face. 

However, in practice, there are two 
explanations used to justify the 100 per cent 
area assumption, each requiring that the full 
uplift area is only achieved when many 
parallel adjacent sections act as a unit, i.e. 
that depth is required; in the one case, 
however, considering the colloidal magnitude 
of the cement constituents, the depth is so 
infinitesimal as to constitute virtually a 
normal section ; in the other case, allowing 
for the presence of aggregate in the sections, 
the depth required before 100 per cent of 
bare area is exposed to cumulative uplift 
forces must be a measurable amount (e.g. 
silica sand may set a minimum limit to the 
depth over which 100 per cent of penetrability 
is achieved), 
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To assume that (ii) has no validity in con- 
sidering stability, since it would contravene 
the “‘no tension” criterion, does not seem 
to make sense. Moreover, the stabilising of 
the internal hydraulic forces set up in the 
pores of the dam between two close parallel 
sections can be achieved by a very small 
amount of cohesion. Real uplift would only 
prove formidable in fact if it occurred solely 
under the foundation base, and no porosity 
existed to counter it at any and every 
section. 

It would seem, therefore, that this aspect of 
design requires modifying, though many 
sound devices are adopted to ensure a rapid 
fall in pressure immediately downstream of 
the upstream face and so flatten the remainder 
of the hydraulic gradient. 

It might be added that once percolation 
has been achieved, a dam never dries out 
completely with a seasonal lowering of the 
water level. The consequence is that a rise 
in level relatively quickly brings about a 
resumption of the normal internal con- 
ditions. 

Nothing appears to arise from a study of 
existing gravity dams, including “* high dams,” 
to negative the suggestion that more economic 
sections could be adopted. The tendency to 
cracking at the base of high dams is solely 
due to local stress concentration arising from 
the abrupt change in section from the ground 
mass to the dam, which sound design can 
always mitigate. In these days of rising costs, 
this points a way to further economy in 
construction, additional to the recent expe- 
dients of altering the constituents in the 
concrete by addition of fly ash, &c. The 
resulting design might well put concrete 
gravity dams on a more directly competitive 
basis with earth and rockfill dams. 

As a further matter of interest, while uplift 
pressures on given sections have been 
measured directly in many dams, especially 
in the U.S.A., showing considerable reduction 
in the hydraulic gradient, the difficulties of 
making reliable measurements from the bore- 
holes are such that even with the most 
meticulous care, it is inevitable that excess 
pressures are recorded, owing to the difficulty 
of cutting off all infiltration water from the 
portions of the bore-holes above ; the only 
method of obtaining closely accurate results 
is probably by using some form of built-in 
piezometer with polythene or similar tubing 
attached and carried to the exterior for visual 
measurement. Possibly this has already been 
done, as in the case of earth dams. 

In conclusion, a further object of this letter 
is to draw attention to the complete ignoring 
of the hydraulic internal pressures set up in 
arch dams, which must exist if the conclu- 
sions adopted for gravity dams are correct, 
and therefore should add their quota in due 
course of time to the internal arch stresses, 
countered, it is true, on the horizontal 
plane by the equal and opposite stresses 
engendered. 

H. F. Wi_mort, 
B.A., B.A.I., A.M.1.C.E. 


Kew, Surrey, 
April 8, 1958. 
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Book Reviews 
Ten-Division Influence Lines for Contin 


Beams. By Dr.-Ing. G. ANGER, transla q 


from the German by C. J. Hyman, (, 
stable and Co., Ltd., 10, Orange Str. 
London, W.C.2. Price 47s. 6d. ’ 


IN the first part of the book Clapeyro), 7 


equation is developed in a general for 
There are then set down in tabular form (jy 


a great number of loading Conditions) tp 9 
values of that part of the equation whis 
depends on the loading condition and pa 
lengths, thus enabling the simultane 
equations for continuous beams of ay ~ 
number of spans to be set up quickly, In; 


similar manner it tabulates equations } 
which support moments may be calculate 
for the critical loading condition withoy 
having to investigate them for every case 
loading. It is perhaps a pity that in they 
sections the German script is adhered to fy 
a number of variables. 

The greater part of the book is devote 
to tables giving the values of the bendin 


moment at ten different positions in th © 


length of a beam and for ten different lox 
positions. This is done for two spans, o 
equal and different lengths, and up to fie 


spans again with span lengths varyin 9 
Shears and reactions are also tabulated an 


critical values for uniformly distributed loads. 


Since the tables are all calculated for beam ~ 
of equal inertia a short section is devoted = 
the way they may be used when the inertia 


vary. 


beams to solve. 


Design in Structural Steel. By J. E. Loruens 
Longmans Green and Co., Ltd., 6 and 
Clifford Street, London, W.1. Price 5ts 


Sas 


This book represents a tremendous amout = 
of work (there are over 200 pages of table) ~ 
and will be extremely valuable to anyox 7 
who has even only a few cases of continuow © 


THE first edition of this book was publishei — 


in the U.S.A. in 1953, and a British editiot 
has now been introduced. The author \ 


professor of architectural engineering @ 4 
Oklahoma Institute of Technology. Tk © 
aim of the book is a “ thorough treatment — 


of structural design at the undergraduatt ” 


level.” But this does not coincide with ~ 


general undergraduate course in structurt, 
since, as the title makes clear, only stee | 


structures are considered and the prima 


concern of the book is practical design 27 


steel, rather than the development of strut © 


tural theory. The subject matter is 47 


follows : definition and analysis of rolls 


steel beams and girders ; tension and com — 


pression members ; simple connections ait ~ 


details ; eccentric cennections (riveted 


welded) ; eccentrically loaded base plates, ; 


built-up girders ; roof trusses ; and 


bridges. American practice is referred 0G 


throughout the book. 


Books Received 


Aircraft Communications Systems. By Jj. HH ; 


Grover. Heywood and Co., Ltd., Ingersoll Hous, 


9, Kingsway, London, W.C.2. Price 22s. 6d. 
gsway, London sai Col 


Handbook on Electric Arc Welding. Natio 
Board, Production Department, Hob:rt 
Grosvenor Place, London, S.W.1. Price ’s. 


Inter-Firm Comparison : An Incentive 10 ye ; 


tivity. The Euro Productivity Agency ti 
Organisation for European Economic C ae 
2, rue André-Pascal, Paris, 16e, France. rice 
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MULLARD, LTD. 


NEW system of sequence switching in the 
automatic control of transfer machines 
nd other mechanisms carrying out sequential 

Dperations was demonstrated by Mullard, 
"itd. Mullard House, Torrington Place, 
ondon W.C.1. The main advantage 
Jaimed for this system is the improvement 

reliability that results from the use of 
ransistor logic circuits, instead of electro- 
mechanical relays to perform the required 
witching operations. In addition the tran- 
istors can be switched more rapidly than 
slays, their life is independent of the number 
pf operations completed, and the power 
equirement is smaller. In applying tran- 
istors to control-switching circuits, the logic 
Jements of the digital computer are used as 
ollows: “and,” “or” and “not” with 
memory,” “delay”? and “counter” as 
ncillaries. With these elements, a control 
stem to meet any requirements can be 
evised. Any logic element that is “‘ and” 
or one phase of signal is “‘ or ” for the other 
hase. This fact, coupled with the tran- 
istor’s inherent phase change in the grounded 
Ritter configuration, enables a single circuit 
0 be used for both “and” and “or” 
lements. Such circuits form the basis 
nits of the Mullard system. The circuit 
Ban also be used as an inverter, if necessary, 
Wand the two can be combined to form a 
bi-stable “ memory” to replace a latching 
elay. With the addition of steering diodes 
he bi-stable becomes the “ counter.” Up to 
ix input and six output circuits can be 
onnected to one basic unit. The inputs may 

derived from push-buttons, photo-cells 

r any kind of transducer providing the 
mall amount of power needed to switch a 
ransistor. The output circuits give sufficient 
bower to operate inductive loads (such as 
lutches, motors and large contactors), of up 
0 36W rating, or non-inductive loads (for 
xample, indicator lamps), up to SOW. 

The system makes use of printed circuitry, 
Ip to twelve basic logic units being accom- 
modated on one printed board. An appro- 
priate number of boards are mounted, 
ather in the manner of pages in a book, in a 
heat metal case to form a compact single 
piece of equipment. The ‘“* book and page” 
method of mounting gives easy access to any 
articular group of units. The system is 
Pplicable to any form of sequence control 
problems and installations can be “ tailor 
made ” to customers’ requirements. 

While the system is applicable to any kind of 

quence control problem, the particular 


pplication chosen for demonstration is the 
ontrol of « transfer machine performing a 
quence of milling and handling operations 
Fig. 11). The transfer machine is represented 


Dy @ specially designed model, in which the 
Products” are steel balls. A cycle of seven 
Histinct operations is performed automatic- 
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+ Instruments, Electronics and 
4 Automation 


No. III—{ Concluded from page 624, April 25 ) 


More than 250 British companies and 100 firms from ten overseas countries 
participated in the Instruments, Electronics and Automation Exhibition which 
j opened at Olympia, London, on April 16 and closed on April 25. A con- 
a ference was held in conjunction with the exhibition, the main items in the 
programme being a series of afternoon lectures on thermonuclear developments 
(Sceptre 3), instrumentation and high-altitude rockets, instruments in forensic 
science, computers and numerical automation, instruments in the petro-chemical 
industry and instrumentation in iron and steel. Some of the exhibits of interest to 
engineers are described here. 


ally, the sequence being controlled by tran- 
sistor logic circuits, which are the basis of the 
system. The logic elements feed output 
circuits using power transistors which, in turn, 
drive an electric motor and a number of 
solenoid-operated pneumatic valves which 
simulate the milling and handling processes. 
The control system allows the products to be 
batched for the milling operation, the batch 
size being preselected and, in the event of the 
machine failing there is provision for clearing 
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by a micro-manipulator ; secondly, elec- 
tronic apparatus for sweeping the field 
through the required range ; and thirdly, 
means of observing and recording graphically 
the nuclear magnetic resonance spectrum. The 
nominal field strength of the magnet is 7500 
Gauss. Although the equipment is designed 
primarily for studying proton resonance it 
can be adapted for work with other nuclei. 
Important characteristics of the spectro- 
meter are the high degree of uniformity of 
the magnetic field and high overall stability. 
A typical field uniformity is of the order of 
1 part in 10’ to 10° and the spectrometer is 
therefore stated to be capable of recording 
the fine structure of the ethyl-alcohol spectrum, 
that is to say, the CH, triplet and the CH, 
quadruplet are fully resolved. Operation of 
the equipment is based on the Purceli 
absorption technique, using a single coil. 
This allows the probe used for introducing 
the specimen into the field to be of very simple 
design, and consequently affords great flexi- 
bility in varying the temperature of the 
specimen. The r.f., I.f. equipment and power 
supplies are housed in a separate console, 
with the controls, display unit, and 
potentiometric recorder arranged for a seated 


operator. 





Fig. 11—Model illustrating application of sequence control to a transfer machine performing a number of 
products 


operations on 


represented by steel balls. The sequence of operations is controlled by transistor 


logic circuits housed in the top case of the rack—Maullard 


accumulated products from any of the 
operational stations by means of push- 
buttons. 
This company also showed a_high- 
resolution nuclear magnetic resonance equip- 
ment, which is a self-contained system 
recently developed for high-resolution proton 
spectography by magnetic resonance. While 
the chief application of the present equipment 
will be in chemical research for analysis of 
the molecular structure of compounds and 
the identification of particular species, the 
method also has potential uses in process 
contrel operations. Briefly, the spectro- 
meter consists of three main compon- 
ents : first, a large, controlled-temperature 
Ticonal permanent magnet, in the field 
of which a spinning specimen is located 


Another new product shown on this 
stand is the “1.326” dual tank ultrasonic 
cleaning unit, designed for batch-processing 
of small components and piece parts such as 
instrument mechanisms, jewellery mounts, 
rings and watch parts. It is intended parti- 
cularly for situations requiring speedy and 
efficient cleaning on a production scale, 
but where throughputs are not large enough 
to justify automatic plant integrated with a 
conveyor system. 

The equipment consists of a compact, 
bench-standing base housing two 40 kc/s 
barium titanate transducers, and the twoclean- 
ing tanks of “ Pyrex ’’ glass or stainless steel. 
Each tank is of | litre capacity and provides 
a Cleaning area approximately 4in diameter 
and 6in deep. Ultrasonic power is provided 


apne cen 
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by a separate generator and may be applied 
to either transducer at will by means of a 
switch located on the unit. 

The operating frequency of 40kc/s has 
been chosen to give the unit a wide range of 
applications ; at this frequency both cavi- 
tation effects and high forward beam pressures 
occur in the cleaning fluid, so that most forms 
of contamination likely to be encountered 
are stated to be attacked effectively. 

Its dual tanks make the “ L.326”’ advanta- 
geous for applications involving two different 
cleaning techniques and for two-stage pro- 
cessing using “ coarse ”’ and “ fine ” cleaning 
agents. 

The drive generator (a new type “ L.235” 
designed specifically for use with the unit), 
provides a pulsed output of 250W peak. 
The output is modulated at mains frequency, 
rectifiers and smoothing components are thus 
eliminated and the size and the cost of the 
generator are reduced accordingly. Further- 
more, since the barium titanate transducers 
are effectively “* rested” during the negative 
half-cycles of the mains voltage a higher 
peak level of drive may be applied to them 
than would be possible using a c.w. output. 

Demonstrations were also given of a new 
high-precision measuring system suitable 
for machine tool control. The system 
embodies the principles and basic accuracies 
of the normal lead screw and nut system, 
but since it relies on the inductive or capacita- 
tive pick-up of electrical signals physical 
contact between nut and lead-screw is avoided 
and wear and friction eliminated. A longer 
nut may thus be used and greater accuracy 
achieved due to the averaging of the lead 
screw pitch errors. 


METROPOLITAN-VICKERS ELECTRICAL 
ComPANY, LTD. 

A general-purpose electronic analogue 
computer was among the exhibits shown by 
Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, Manchester, 17. One 
of the main uses of this computer is in 
the general solution of differential equations 
where time is the independent variable. In 
engineering it has a more important use as a 
simulator. The voltages on the machine are 
used to represent the parameters of the 
physical system, for example, torque, dis- 
placement pressure and, since the amplifiers 
are continuously drift-corrected, the relation 
between time and the machine and time in 
the physical system may be a unity ratio. 
Using the analogue computer the engineer 
can simulate equipment as soon as it is 
designed. Tests can be carried out with the 
computer, and since all the parameters are 
then easily varied, the performance can be 
forecast quite accurately and modifications 
made before manufacture of the equipment 
is started. Typical examples of its use are in 
the design of motor-car suspensions and 
servo-mechanisms. 

Briefly, the machine (Fig. 13) consists of a 
cubicle containing ten operational amplifiers, 
ten function units and ten potentiometer 
units ; a power unit, and a display unit. 
The size and scope of the computer can be 
increased as desired by the addition of extra 
amplifier cubicles with their necessary power 
units. 

The amplifiers are continuously drift- 
corrected and are unique in that they produce 
in addition to the normal anti-phase output, 
an output which is in-phase and also con- 
tinuously drift-corrected. This characteristic 
eliminates the necessity to use amplifiers 
merely as sign changers, and accordingly the 
set-up can be made in a simple and logical 
manner. The method of setting up a prob- 
lem on the machine is by plug-in resistors 
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Fig. 12—Vapour phase chromatograph—Metropolitan- 
Vickers 


and capacitors on individual amplifiers, 
and interconnection is by means of patch- 
cords, thus ensuring maximum flexibility and 
simplicity. 

In the cubicle all power connections are 
made at the rear by inserting the amplifier 
or potentiometer unit from the front and, 
since all twenty positions in the cubicle are 
identical, the distribution of amplifiers and 
potentiometer units 
can easily be arranged 
by the operator to suit 
the particular problem. 
The function unit is 
plugged on to the front 
of the amplifier. The 
resistors and capaci- 
tors, mounted on the 
unique stackable com- 
ponent carriers, are 
inserted into the func- 
tion unit to make the 
amplifier perform the 
desired function. On 
any amplifier the func- 
tion unit can provide 
up to nine inputs ; any 
desired configuration is 
easily obtainable and 
the layout is clearly 
labelled and colour 
coded. When the de- 
sired function has been 
set up it can be re- 
corded in pencil on the 
white detachable front 
plate. This front plate 
covers the components 
while clearly indicating 
the set-up and allowing 
changes to be made 
without any disturb- 
ance of the intercon- 
necting patch - cords. 
The input, output, 











Fig. 13—Analogue computer containing ten operational amplifiers, ten funct# 





May 2, 195 


is displayed on a two-beam long-persisten, | 
cathode ray tube. A complete range of me eS 
linear elements is available ; al! the ha 
are interchangeable with the standard ual 
and can be inserted in the standard Cubicle "| 
The company also showed a vapour pha 
chromatograph (Fig. 12) for COftinen 
analysis of samples from a refinery , | 
stream. Samples are automatically admit a 
to the chromatograph by a timer-operatg; 4 
gas handling system, and the analytical dy, 
are presented at the control room in the fom 
of electrical impulses, which can be used) 
indicate the composition of the gas stream, 





ENGLISH ELECTRIC ComPANy, Lt. 
An automatic programming equipmey 

based on the well-established Post Office tm 
of uniselectors for sequence control yy _ 
shown by The English Electric Compan, 
Ltd., Marconi House, Strand, Londy, | 
W.C.2. This equipment has been develope, 4 
from the original B.I.S.R.A.  translaty 
scheme for the control of hot reversing rollin 
mills and has been devised and built at ty 
company’s control and electronics depar. 
ment at Kidsgrove, Staffordshire. To provig 
adequate interpretation of the scheme, thi 
department has also built a one-eighth sci 
working model of a 20in merchant mij 
which is representative of the first installatior 
of this equipment in the United Kingdon 


The model performs the essential function a 


associated with this kind of rolling mi 


including the automatic setting of scr» | 











and initial conditions units, ten potentiometric units, power pack and display panel—Metropolitan-Vick 


sockets, also the over- 

load indicator, are 

mounted on the small panel on the front 
of the function unit and are clearly labelled 
and colour coded. Each potentiometer unit 
provides two high-accuracy, ten-turn poten- 
tiometers for amplitude scaling ; inside the 
unit adequate space is available to house 
special units or networks. The machine can 
be used for continuous operation or at any 
of the five repetition rates of from one-half 
to ten seconds. The mode of operation is 
selected on the display unit where the output 


downs, the selection of gate by manipulal! > 
and the speed control of mill and table rolls % 
in forward and reverse directions. A st © 
bar, though not being rolled, is passed "= 
and fro through the mill according to a p* > 
set programme which is wired-in to 7 
programmer equipment. Fourteen of th = 
programmes are available for demonstrati0® © 
but the equipment is capable of storing info" © 
mation for fifty such programmes, all ° 7 
which may require up to fifteen passes & 9 
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iemonstration the operator sets a 
combination of switches in terms of the size 
of the ingoing piece and the required size of 
the outgoing piece. The programme, thus 
jnitiated, then progresses automatically, each 
sequence being controlled by the bar passing 
through limiting devices. Alternatively, with 
this equipment each pass can be controlled 
individually by the operator at the control 
desk. The function of manipulator control, 
although representative, Is not true to the 
full-scale installation, as in practice this has 
been an over-riding manual control, so that 
the operator can correct such things as piece- 


In the 


| binding and fish-tailing, &c. The exhibit 


included a plug-board on which temporary or 
experimental programmes could be arranged. 
In practice, this facility is used for extra pro- 
grammes or trial programmes prior to their 
being wired-in permanently to the equipment. 
The model is built in to a table approxi- 
mately 10ft by 4ft by 4ft the base of which 
contains some of the range of standard 
magnetic amplifiers developed by English 
Electric particularly for control schemes of 
this sort. The amplifiers are used to drive 
the motors associated with the model and are 
the same as those used in full-scale installa- 
tions. The automatic programming equip- 
ment demonstrated in conjunction with the 
model rolling mill is readily adaptable to 
other forms of process control where auto- 
matic sequencing would help to speed-up 
production, produce more uniform products 
and reduce operator fatigue. 


MARCONI INSTRUMENTS, LTD. 


Two forms of transportable X-ray equip- 
ment for industrial radiography, both suit- 
able for field, workshop or laboratory use, 
were among the exhibits shown by Marconi 
Instruments, Ltd., St. Albans, Herts. Both 
equipments are dust-proofed and _ spray- 
proofed and are built to withstand the day- 
to-day handling that may be expected in 
factory or dockyard usage. 

One of these sets, the 175kVp “ TF 
1593 equipment, is illustrated in Fig. 14. 
It consists of two transportable units, con- 
nected during operation by a low-tension 
cable ; various accessories in a metal case 
are available optionally. The h.t. tube unit 
is basically arranged for the new 360 deg. 
circumferential techniques to provide simul- 
taneous multi-radiographs of objects arranged 
in a circle, or single radiographs of an entire 
circumferential weld, from inside vessels, 
pipes, &c. With a simple set of components 
it can be quickly adapted to cater for normal 
40 deg. cone beam techniques. The necessary 
alternative styles of X-ray inserts are available 
and can be supplied as selected to suit the 
techniques desired. The rating of the basic 
set is SmA at 175kVp (continuous) or up 
to 8mA for fifteen minutes alternating with 
hfteen minute cooling intervals. Use of an 
optional cooling fan will permit somewhat 
higher ratings. The equipment is quickly and 
safely readjusted from the control panel for 
use on any 50 c/s, single-phase, a.c. mains 
within the range 100V to 415V. Under average 
conditions the complete equipment can be 
set_up and ready for operation within ten 
minutes 0! arrival on site. 

The dust-proof and moisture-proofed 


cylindrica! unit contains two h.t. trans- 
formers (c.ch producing half the kilovoltage 
with one end of each winding earthed) ; 
the tube filament transformer, and the 


hecessar, insulating oil. The diameter is 
reduced to form a waist 8}in (22-3cm) 
Outside diameter, about the area where the 
X-ray bev emerges. The inherent filtration 
is 3-Smm of aluminium.  Encircling this 
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waist are two stainless steel groove tracks to 
which can be attached the external field- 
defining protective shields, also a portal and 
adaptor for beam direction. Filters and field 
defining diaphragms are available. For a 
360 deg. beam insert, circular handles may 
be used, while for insertion of the unit into 
pressure vessels or pipes or to reduce its 
overall size for transportation, the handles 
are easily detachable and ring bolts facilitate 
the use of hoisting tackle. For use with a 40 
deg. beam insert, square rubber-sheathed 
handles are provided to permit the beam to be 
directed up or down or to left or right without 
fear of the unit rolling out of position. The 
360 deg. insert has an effective focal spot size 
of 1-5 square millimetres and will provide, 
about the long axis of the cylinder, a 
360 deg. band of radiation 24 deg. wide. 
At an f.f.d of 10in this will fill a 44in wide 
strip of film. The 40 deg. insert has an 
effective focal spot size of 1-5 square milli- 
metres or 2-3 square millimetres and pro- 
vides a 40 deg. cone of radiation at right 
angles to the long axis of the cylinder, 
which will fill a 17in by 14in film at an 
f.f.d of 28in. 

Protection against scattered radiation is 





Fig. 14—Transportable, 175kVp industrial X-ray 
equipment ‘‘ TF 1593 ’’—Marconi Instruments 


built-in and the interconnecting cables pro- 
vided are of sufficient length for the operator 
to control the equipment from a safe distance. 
Mounted at one end of the h.t. unit cylinder 
is a keyed socket to accommodate the cable 
plug ; a second socket supplies 12V for the 
illuminating beam director or an inspection 
lamp. A third socket permits the intercon- 
nection of an orange warning light or sign 
‘“* Danger X-Rays On,” which is illuminated 
only when the tube is energised, conforming 
to the recommendations of B.S.S._ ref. 
CX(PSM)2532/1957 ‘ Precautions Against 
Radiation Hazard in Industrial Radiography.” 
Sockets are also provided for the connection 
of oil hoses. A pressure operated safety relay 
is mounted within and is interlocked with the 
exposure contactor in the controller. 

Being a transportable equipment the 
control unit is suitable for connection to any 
50 c/s, single-phase supply between 100V and 
415V a.c. It is assembled in a sheet-steel 
fabricated box, designed to be spray proof 
and dust proof even without the removable 
lid in position. Coarse and fine line-adjust 
tap switches, together with the input fuses 
are placed under a hinged cover which 
operates an interlock switch when closed, 
thus preventing the generation of X-rays 
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with the cover open, and protecting the h.t. 
unit from damage caused by alteration to 
these controls with the h.t. transformer 
energised. Further protection to the control 
unit and the h.t. unit is given by the inclusion 
of a voltage sensitive relay whose contacts 
will break and so prevent the line contactor 
being closed should the incoming supply be 
more than SOV above the value selected by 
the coarse and fine switches. Should the 
supply voltage be below the settings, this 
condition would be indicated on a meter. 

When not in use all plugs and sockets are 
protected by captive screw-on covers. All 
meters are protected by being mounted below 
the top panel level and covered by sealed 
windows of transparent plastic. Four indicat- 
ing meters are built-in. They are: (1) An 
hours counter, which shows the total of the 
X-ray tube filament life. (2) A kilovolt meter 
with a pre-reading range of from 40kV to 
180kV under preselected load conditions. 
This meter is also used to monitor the line 
input volts when the Check button is pressed. 
Indication that the equipment is correctly 
adjusted being given by a blue reference line 
on the meter scale (3) A milliampere meter 
with a range of from 0mA to 1SmA which 
indicates actual tube load during exposure. 
(4) An exposure timer, operated by a syn- 
chronous motor and having a range of from 
0 to twenty-five minutes, is arranged to 
terminate the exposure at zero. A_ red 
pointer shows the original time selected and 
an automatic reset system permits repeated 
exposures to be made without further 
adjustment to the timer. 

A four-position milliampere selector gives 
the range 1-SmA to 12mA while a fine milli- 
ampere control is brought into circuit on the 
first step of this range, giving a continuously 
variable adjustment from 1-SmA to SmA. 
Automatic load compensation is provided 
so that as the milliampere is increased the 
kilovolt indicated on the kilovolt meter will 
decrease, and vice versa, and the kilovolt 
control can be readjusted for the desired 
potential. An interlock circuit prevents the 
use of the higher milliampere ranges without 
an oil cooler, thereby protecting the tube 
from damage due to overheating. Coarse 
and fine kilovolt controls cover the full 
range from 40kVp to 180kVp in steps of 2kV. 
Micro-switches, incorporated with both these 
controls, prevent them from being used 
with the h.t. transformer energised. 

Pilot lamps, to show when the equipment 
is switched on and when X-rays are being 
generated, are situated immediately above 
the relevant controls on the front panel. 
Press-button type switches are included for 
line ““On” (orange), “* Off” (green), and 
“Check” (blue); for exposure “*On”’ (red) 
and “Stop” (green); the latter to inter- 
rupt an exposure if required. 

By removing four fixing bolts (the key for 
which is clipped in the lid) the panel can be 
lifted by the rails, for access to all components 
below ; everything is secured to this panel to 
facilitate withdrawal and inspection. This 
unit is located and secured internally on 
resilient anti-shock mountings. It is built up 
of several sub-assemblies, each of which can 
be dismantled from the main chassis for 
servicing. 


COMBUSTION SUPERVISION.—The cadmium sulphide 
photo-electric cells that have recently become avail- 
able (see page 479, March 28 last) are employed in a 
series of low-cost combustion monitors announced 
by Photoelectronics (M.O.M.), Ltd. They comprise 
a smoke alarm and a smoke density indicator, giving 
— and quantitative indication of the smoke 

ity in chimneys up to very large sizes, and an 
automatic oil burner control employing the cell as 
a flame failure detector. 














666 


Positive Petrol Distribution 


A low-pressure metering pump has been provided with a 
distributor and applied to the injection of fuel on a petrol 


engine. The detail design is noteworthy for the interesting 


exploitation of organic materials. 


is seen here with a pump on the nose of the camshaft and 


a distributor geared to the ignition distributor. 


HE metering pumps that are used on 

many diesel engines and on petrol engines 
requiring very high performance or environment 
immunity have for long been regarded 
as being examples of extreme precision 
engineering and appropriately costly. A pump 
which is expected to be substantially cheaper in 
production quantities, and satisfactory for 
service under the less onerous conditions of 
ambient temperature and delivery pressure, has 
been evolved on the Continent and subjected 
by Lexington Products, Ltd., to petrol engine 
running and further development. The distinc- 
tive feature of the pump is the sealing of the 
piston and cylinder by a resilient ring, which, 
being elastic, acts also as a return spring for the 
piston. This can be followed in Fig. 1, which 




















Fig. 1—Section through metering pump ; the control 
A is set for full delivery and the inlet valve 
is just closed 


shows an early form of pump built for develop- 
ment work on single-cylinder engines. 

The method of regulation is unusual and 
deserves description; the inlet valve is in 
the head of the piston, and is closed by 
a spring. A passage through the piston 


Development work 
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rod admits a control shaft journalled in 
the housing: a cam on this shaft holds 
the valve open until the upward movement 
of the piston allows the valve to seat. Thus 
only from this point on is the delivery stroke 
effective, and by rotating the cam the delivery 
can be varied. The timing of injection com- 
mencement will advance with increasing quantity, 
delivery ending always at the peak of the driving 





Fig. 2—Modified form of pumping element 


cam: there is a spring-loaded delivery valve. 
These details must be studied in the knowledge 
that a cam with a very rapid rise—10 deg. 
on the camshaft, corresponding to 20 deg. 
crank angle on a four-stroke—is used: the 
cam is symmetrical, suiting the pump for 
rotation in either direction. This profile, which 
actually involves concave cam faces, is prac- 
tical in view of the relatively low delivery 
pressures required: it will be seen that the 
fuel is confined to the pump proper, the driving 
camshaft having the benefit of engine lubri- 
cating oil. The cam lift is of the order of 
0:012in to 0-015in, depending on the size of the 
engine cylinder. The short delivery period 
results in the timing of the pump being im- 
portant, but this is a variable at the designer's 
control. 

In the course of testing on the road, including 
much sustained high speed running and the use 
of high-aromatic fuel, it was found that the 
synthetic rubber ring had a limited life. The 
adverse effect of aromatics in the fuel led to a 
change in the material to the “ F.R. (fuel resist- 
ant) 75°’ grade of George Angus and Co., Ltd. A 
tendency for the faces in contact with the piston 
and cylinder to become “ burnt” was eliminated 
by changing to a ring section designed to give a 
maximum strain energy for a minimum shear 
stress at the surface of the material: the section 
adopted is shown in Fig. 2. 

For multi-cylinder engines a distributor is 
employed, tests on the pump having shown that 
its response is adequately rapid for over 10,000 
deliveries per minute. The present form of fuel 
distributor is shown in Fig. 3 : the pump delivers 
to the central bore facing the rotor, and the pass- 
age in the head of the rotor passes in the firing 
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order over each of the ports leading to the nozzles 

The ports are bored in a loose plate, restrained 
against rotation by a lug extended into a recess 
in the distributor casing, the plate being faced 
with p.t.f.e. compound by Glacier Metal Com- 
pany, Ltd. The plate is held in contact with the rotor 
by the compressive stress in the synthetic rubber 
rings sealing each of the fuel passages. While the 
distributor must be in the correct phase with 
the camshaft, the timing is not critical compared 
to that of the pump : such small adjustments as 
are made to the ignition distributor would have 
no effect upon the former. A feature of the 
design that will be noted is that the perimeter of 
the rotor-seal joint exposed to fuel pressure is 
kept to a minimum, although an open channel 
in the rotor head would be more simply made. 
The rotor is carried in bearings faced with 
p.t.fie., again provided by Glacier: earlier 
distributors used for test bed work ran on a pair 
of ball bearings. 

The injector shown in Fig. 3A is one evolved for 
use with this equipment, the initial running of the 
pump having been with Bosch injectors. It wil 
be seen that the nozzle, like the pump, employs 
the principle of using a plastics ring both as a 
seal and as a spring. Only the one ring above the 
needle was originally used, but this rendered the 
variation of opening pressures with setting of the 
screwed cap undesirably abrupt, and the addi- 
tional ring below the flange counteracts this. 

The pump is so installed that fuel is delivered 
continuously to the lower chamber, the excess 
returning to the fuel tank ; this serves to cool 
the pump and also reduces the possibility 
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Fig. 3—The distributor rotor runs in polytetr® “Gas yj\ 
fluorethylene bushes and the port plate is pressed ae tot 


against it by plastics bushes = dir 
: , ice im 
that a vapour lock can occur either in the injec —- rv 


tion pump or in the fuel lift pump. While 4 to | 





mechanical pump will adapt itself to this latter fac 
duty, a restriction in the return pipe is necessal) the 
to prevent an electric pump overloading itself. 4 sid 

The use of a positive displacement pump @ of | 
reflected in a control system far simpler than those dev 
of some contemporary United States systems, # ten 


can be seen in Fig.9. _Ineffect, the correct pump 
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ssuming adequate atomisation, depends 
volumetric efficiency. The principal 
factor governing this is of course manifold 
pressure, and a conventional medium-speed 
engine with a carburetter has been found to 
exhibit a relation between manifold pressure and 
fuel consumption per revolution almost inde- 
pendent of speed. While it is clear that this is 
not an ideal mode of operation, it has been used 
in the initial proving of the equipment with 
satisfactory results. — ia te 

While a fuel-injection engine is obviously free 
from the adverse effects of petrol condensing 
on or evaporating from the manifold walls as 
the manifold pressure alters, the need to give the 
driver a pleasing response to sudden throttle 


setting, 
only upor 





ig. 3A—The injector, like the pump, uses plastic rings 
” both as seals and springs 


movements has led to elaboration of the control 
mechanism. It can be seen that, in addition to 
the spring-loaded air servo-cylinder G sensing 
manifold pressure, there is a diaphragm servo 
motor N, of the pattern associated with advance/ 
retard mechanisms, connected to the ignition 
Thus, even if opening the 
throttle does not cause a _ large enough 
change in manifold pressure to overcome 
the friction of the main servo, the increase in 
pressure near the throttle butterfly will disturb 
the linkage. In the form currently used, there is 
more than one tapping point near the throttle, and 
these points U, T are joined, past restrictors E, F 
to the main pressure tapping. This latter inter- 
connection has the effect that, for part throttle 
openings, the pressure in the main servo ram is 
somewhat less than true manifold pressure, but 
at full throttle this difference disappears ; thus 
the control system can be set to run the engine 
at its most economical mixture strength except 
when the throttle is fully open, and at maximum 
power mixture strength then. While the most 
lucid demonstration of the effectiveness of the 
system would be a set of fuel consumption 
characteristics on bases of torque and speed, 
these are not available since the programme was 
directed to the development of the injection 
equipment rather than of one particular engine ; 
in fact, the principal difficulty with the control 
system proved to be securing satisfactory response 
in the unsteady conditions that are inflicted upon 
automotive engines. It can be taken for granted 
that if the system were to be applied to an existing 
engine, a fresh programme of development in 
respect of timing, air flow, cooling, and so forth, 
would be necessary to achieve optimum results. 
It has also to be envisaged that there would be a 
need for correction for variation of both baro- 
metric pressure and ambient temperature, 
although at this stage it is not possible to predict 
how sensitive engines will prove to be to these 
effects. It is anticipated that the source of such 
corrections would be a sealed capsule acting as 
a spring in the control mechanism ; if the gas 
in the capsule is at a pressure sufficiently far from 
atmospheric, any desired ratio between pressure 
Sensitivity and temperature sensitivity can be 
obtained. 


DEVELOPMENT RUNNING 

Engine running commenced on the type of 
unit having most to gain from fuel injection, the 
loop-scavenge two-stroke. A single-cylinder 
Villiers engine was modified to a positive-feed, 
total-loss lubrication system and converted to 
direct injection: apart from the expected 
Improvements in fuel economy away from the 
design cond tion, the useful power now extended 
to marked', higher speeds, the engine having, in 


fact, been ‘2: up to 3000 r.p.m. However, since 
the applicsticn of direct injection involves con- 
sideration of (he most fundamental design details 
of the engine, it was decided to continue pump 
developmen: work on manifold-injection §sys- 


tems, whic} 


have application to the great bulk of 
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engines manufactured in this country: two- 
stroke running is being done now by engine 
manufacturers and, we are advised, showing 
clearly how many of the problems of these very 
difficult engines were due to the aspiration of 
mixture. 

A particularly interesting engine which was 
used to develop a_ single-cylinder installa- 
tion was the A.J.S. “7R” racing engine. 
On such an engine as this volumetric 
efficiency is, of course, highly dependent 
upon tuning of the induction and exhaust tracts, 
and the carburation problem is accentuated by 
the severe changes in the gas velocity, which may 
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Fig. 4—Constant speed consumption curves at quarter 
throttle 
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be expected to go negative at certain parts of the 
cycle at some speeds. (By the most elementary 
theory, when the pulse corresponding to exhaust 
valve opening has time to traverse the exhaust 
pipe four times instead of twice while the exhaust 
valve is open.) Thus, it is easily credited that 
pump timing proved to be highly critical: the 
optimum timing was 10 deg. before b.d.c. 
on the induction stroke, when the exhaust valve 
had closed. The improvement in brake mean 
effective pressure was most pronounced at re- 
latively low speeds, the carburetter in this case 
being designed predominantly for peak power. 
The brake mean effective pressure at peak 
speed (1901b per square inch at 7600 r.p.m.) 
showed, in fact, a decrease of about 3 per cent, 
but this was attributed to the fact that the length 
of the induction pipe had to be altered to accept 
the nozzle. The improvement in outputs less 
than peak is particularly important in view 
of the fact that the “7R,’’ in common with 
other British machines, uses only a four- 
speed gearbox. When a carburetter is used, 
it may be necessary to slip the clutch even in first 
gear, on a circuit with slow corners, to reach the 
engine speeds at which the induction system and 
exhaust pipe are attuned, i.e. to get on to the 
megaphone. The fuel injection engine does not 
misfire when flow reversal through the car- 
burettor occurs, so that, with the same gear 
ratios, it can accelerate the machine without 
recourse to partial disengagement of the clutch. 
This means, of course, that the skill needed to 
handle the machine is reduced ; however, it was 
considered that the skill of the rider was not the 
limiting factor in the performance of the “* 7R,” 
and injection has not been adopted for the 
machine. 

The distributor system for multi-cylinder 
engines has been developed on a 1390 c.c. Hillman 
“Minx ’’ engine. In so far as an individual 
engine can be taken as representative, this is 
probably an example 
giving a fair illustration 

















per b.h.p. hr. 
| 
| 
| 
| a 
PR naar. aes a a cal 
| 





Specific Fuel Consumption — pints 


° 
w 
~ 
-+ 
T 
| 
1 


| q@eoee Carburetter. 
o——o Petrol injection. 


- 2 Sake 

















H 





of the comparison be- 
tween carburation and 
injection on an engine 
designed and developed 
for the one system : it is 
nota highly rated engine, 
this example having a 
brake mean _ effective 
pressure of 110 Ib per 
square inch at 2400 
r.p.m. and an output of 
40 b.h.p. at 4400 r.p.m., 
and therefore there 
should have been no 
conspicuous sacrifice of 
the part load character- 
istics of the carburetter 
in favour of peak power. 
aed a Running with fuel 
injection commenced 
with Bosch _ injectors 
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that an improvement 
Fig. 5—Constant speed consumption curves at half throttle in efficiency resulted 
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at low engine speeds, due to the more 
consistent petrol distribution attained, but did 
not persist above 2000 r.p.m., suggesting that the 
air distribution at high speeds was uneven. An 
entirely new manifold, devoid of a hot spot, and 
with the duct for each cylinder as similar as 
possible, was therefore constructed and fitted, 
with the effect not only of increasing the torque, 
but also of securing a consistent improvement in 
fuel consumption. With the new manifold and 
Lexington injectors, a full calibration of the 
engine has been carried out, and the fish-hook 
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it was necessary to reduce the pump setting 
6 deg. as the speed rose from 800 te 4000 r.p.m. 
at a constant throttle setting. Moreover, the 
travel needed to pass from full throttle to road 
load torque was increasing rather than reducing 
through this speed range, implying that the 
response to the control 

was markedly non-linear. ee 
The first pattern ball- ! | 
valve nozzle rendered the 
control setting much less } 8 
sensitive to speed and 
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the engine reaches idling 
returned to normal, 
engine temperature. 
A brief experience of the experimentaj cr 
showed us that the system goes far toward Ove Be 
coming one major deficiency of the commonplg | 


ng speed this can , | 
without regard for : 


© Adjustable restrictors, 





















































= | Sipe | -_ 08 a 5 l T T | 
Ol % | L I i ees & Ee — - 4h cone aa | e ; 
| | SNC | SPECIFIC FUEL CONSUMPTION | & 7 1 S04 
| * N\ | | | | | | x iS 3 +— = . 
wi igenosl — ee a t“}——10-7 | : oe . 
N. J ie — Original Manifold | r “a , 1 4 | . il | ° a 
| | , c 2 | > ee 
, 8 a x | 2 
[ es 8 7 @ 
| PF 8rt+R piper i | it eG 
f t S i ! 5 7 
, | | Sve ot 4 8 2 6 20 OR 4 Hw 22 
| Se eee ae < - Wl “AL ENGINE SPEED — RPM. x 100 F <3 i's 
9 ~ \ NX } | 1z 
| ¥ 5! . ia be >. 1 T —l ja 
ASE Se Oe ee ce A A A A ee NESE PERS See 
0 800 1600 2400 3200 4000 4800 g 2b TONS 8 weg tH + | 
Speed — r.p.m. = \ N | ~~t~-2.—40 git 
& ~ i | } | ! } | ! 
Fig. 7—Full throttle performance ; ignition adjusted to optimum torque. Fuel ? ; ‘a eer ta oe A 
pump delivery fixed, injection at 75 deg. after T.D.C. 3, N \ | | g ~ 
«= ~ = =P, 
rm Z : Oke Seer 3 
curves are reproduced here for carburetted and moresensitive to torque, § sk mer = vn. 
injection engines (Figs. 4, 5 and 6). Mixture although both relations pciilacdaiiaiee - td ie: ] 
strength characteristics at full throttle for are highly non-linear. Aa poeta sai | 
the injection engine were not measured, since These nozzles were also X——X BOSCH NOZZLES. 
heat rates much in excess of those of found to impose an ex- 7. So FST LEXINGTON WozzUES. \ | | 
the original design would have had to be cessive pressure rise with O-——O second” . *" 7 
imposed on the engine. It should be noted increasing engine speed "OS Ee Oe Re se i 6 ee ee 


that the single curve for the full throttle 
case was obtained for a fixed pump setting, and 
represents a performance that could be obtained 
with a rudimentary control system. . 

The engine was installed in a car, a “ Minx” 
MkVIII, for development of the control system 
and, as was related above, it was found 
that the most difficult feature to obtain was a 
pleasing response to control inputs: the be- 
haviour when the engine was allowed to find 
equilibrium running conditions was at no time 
unacceptable. The control system at present in 
use is large for its task and unnecessarily heavy, 
but it can be seen to respond to very small 
changes in speed and load. Designs have been 
prepared for production control systems which 
would appear but as small components, probably 
integral with the pump. 

The injector of Fig. 3A has not yet been fully 
developed and the control system has been 
evolved with an interim nozzle using a steel ball, 
loaded by a coil spring, as a valve. Fig. 9 shows 
that, even as with a heavy oil engine, the detail 
design of the nozzle has a deep-seated effect upon 
the fuel system characteristics : it can be seen 
that with the Bosch nozzles originally used, 

























































































—it will be recalled that 
the rate of injection of 
this system is particularly 
high—and were accordingly modified to have a 
larger orifice, the spray quality at low speeds 
being maintained by a heavier spring. The 
characteristics of the pump with these nozzles are 
distinctly different : the full throttle pump setting 
now varies only 2 deg. through the entire speed 
range, and while the response necessary to 
accommodate changes of torque is clearly not 
independent of speed, it is higher at the higher 
speeds, where more energy is available from, say, 
a venturi. The apparent non-linearity has been 
reduced in the actual control system by using a 
crank, rather than the push-rod illustrated in 
Fig. 8, to drive the cam. In the case of the 
“* Minx,”’ it has proved possible to close restrictor 
D completely, thus virtually isolating the 
speed-and boost-sensing servos. 

The “ Minx ” with the basic control system has 
experienced such extremes of temperature and 
pressure as can be found in the Alps of Europe 
without apparent deterioration of its performance. 
A manual over-ride, Q, R, allows excess fuel 
to be selected for a cold start: immediately 


Fig. 9—Desired behaviour of control system for steady state conditions 


carburetted engines, the absence of an idling 
governor. Despite the fact that the idling speed 
was so low as to be obtrusive, the vehicle could 
be moved away, even in third gear, solely by 
engagement of the clutch. The behaviour at very 
low engine speeds also was transformed : 
torque remained finite and high as the speed was | 
forced down until finally there was insufficient 
momentum to complete the next compression 
stroke. In effect, it was virtually impossible 
“lose” the engine : it could only be stalled by 
overloading it until every power stroke was i 
through the transmission. At the opposilé 
extreme, the effect on the performance at nig} 
speed was less striking but even more val : 
at any speed not mechanically dangerous, the 
manifold depression was no more than | in. 
response to the throttle was faultlessly sharp, and 
there existed no possibility of causing a misfire 0! 
hesitation by manipulation of the pedal. At the 
time, the travel available to the contro! units did 
not allow the pump delivery to go down to zr 
—¢ven when the engine was absorbing power 
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showed a finite fuel consumption 
n this respect the test may not have 
entative. Starting of the engine when 


* Petromet: 


—so tha 


hot was invariably immediate, even if it had been 
stopped stalling it on a _ large throttle 
. ned. . 
of Bauip it on the test bench and in the work- 
shop included pumps with eight-lobe cams : the 
lift is again much shorter than the dwell, and the 
F resulting complicated form was generated by 
profile grinding. Such a pump was demon- 
strated running at 3000 r.p.m., equivalent to 
6000 r.p.m. crankshaft speed, and it was shown 


Diesel Engine 


HEN the “ Four 99 ”’ engine, of F. Perkins, 

Ltd.. Peterborough, was introduced (see 
page 754, November 22 last), we recorded that 
the performance of the combustion chamber 
remained satisfactory at 4000 r.p.m., and that use 
could be made of this characteristic by fitting 
variable timing pumps. This development has 
now been performed, and of the two new ratings 
now available, one offers 42:3 h.p. at 3600 
r.p.m. and 43 h.p. at 4000 r.p.m., gross, for goods 
and passenger vehicles respectively, with a 
maximum torque corresponding to 111 1b per 
square inch, b.m.e.p. (73 Ib-ft) at 2250 r.p.m. 
The other rating is a twelve-hour B.S. 649 


> output, rather lower than the original agricultural, 


of 32 h.p. at 3000 r.p.m.; maximum torque is 
again at 2000 r.p.m., reduced to 60 lb-ft, and 
2500 r.p.m. may only be exceeded in approved 
applications. The automotive engines have a 
lighter flywheel than the agricultural models, and 


© \wcigh about 385 1b instead of 4561b. At this 


stage consumption figures are not available, even 
at the nominal agricultural output, and we can 
do no more than reiterate that the lowest con- 
sumption is about 0°41 pint per brake horse- 
power-hour. 

Our previous description of the fuel pump needs 
elaboration in this context ; the variable-stroke 
pump in its simplest form, as illustrated on page 
374, September 14, 1956, has the termination of 
the injection period fixed at any given speed. 
This is not well suited to the needs of the engine, 
which approximate to commencement of injection 
constant for varying torque. Two different 
mechanisms are used to obtain the desired varia- 
tion in timing. One modifies the pressure 
applied to the variable timing piston by connect- 
ing the timing device to transfer pressure past a 
bleed varying with governor setting ; this system 
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that one of the Lexington nozzles was capable of 
handling the entire pump output: the critical 
speed corresponding to the natural frequency of 
the needle-spring combination is, in fact, out of 
reach on conventional fuel injection test gear, 
even with the eight-lobe cam pump. It is interest- 
ing to note that both pump and injector, with 
their rubber springs affording a measure of damp- 
ing, are practically noiseless in operation, in 
sharp contrast to the high-pressure injection 
systems of compression-ignition engines: cer- 
tainly the system would not be audible when 
installed on a poppet-valve engine. 


Developments 


is used on mechanically governed pumps. On 
hydraulically governed pumps, as on the Perkins 
engine, the cam ring is located in the timing 
piston (N in Fig. 2, loc. cit.) by a spring which 
drives it in the “ advance’ direction against an 
abutment on the piston; the increase in the 
torque imposed with increase in plunger stroke 
therefore causes the cam ring to be retarded. 

At the automotive rating the engine is con- 
sidered to be suitable for passenger car use, and 
a number of vehicles have had the 1621 c.c. unit 
installed. In most cases the original clutch 
mechanism is mounted on the Perkins flywheel, 
and the dynamo and other small components are 
retained. One interesting feature of some of 
these vehicles is that the ** Thermostart,”’ instead 
of having a very small reservoir to protect the 
engine from over-temperature if combustion 
continues after the selector switch is released, 
draws from a special tank which can be filled 
with gas oil or any other satisfactory fuel. An 
enlarged battery is also fitted to encounter the 
greater starter motor draw. 

Conversion kits are available to enable these 
engines to be installed in a number of vehicles, 
most of which use as standard petrol engines of 
higher power. One such completed conversion 
is illustrated ; in common with most of the 
conversions, no structural alterations are neces- 
sary, beyond the drilling of a few holes, but the 
pipes leading to and from the silencer are 
changed. Since the engine, unlike earlier Perkins 
units, does not use a pneumatic governor and 
is not controlled by a throttle, and has no 
exhauster, the windscreen wipers are changed 
from an air motor to electric operation. The 
battery is also changed, from the normal nine- 
plate assembly of 45Ah or 57Ah to an eleven- 
plate, 64Ah unit. Details of the installation that 


“Four 99 °° engine installed in ‘* Consul ”’ : notice the enlarged battery and, beyond the radiator, the 
paper element fuel filter. A ‘* thermostat ’’ and its gravity tank can be seen 
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may be of interest are that Bowden cable is used 
to render the accelerator control immune to 
engine movement, and that an idling speed adjust- 
ment is also provided for use when the engine is 
cold. The main differences in the operation of 
the moditied vehicle concern the lubrication ; 
the Mark II “ Consul” is cleared for mixed- 
viscosity oils and expected to use the same oil 
summer and winter, with changes every 5000 miles. 
The Perkins engine uses fully detergent oil of 
viscosity 10OW below 30 deg. Fah., 30 above 
80 deg. Fah., and 20W or 20 in between, and oil 
changes are required every 2000 miles. 

The heavier engine and battery raise the weight 
by some 24 cwt, a typical car weighing 2780 Ib 
unladen. This increase, entirely on the front 
wheels, is accommodated by a change of the 
coil springs of the front suspension to “* Zephyr ”’ 
components. The installed power is, of course, 
considerably less than with the 1703 c.c. engine, 
the gross torque of the small engine being 73 |b-ft 
against a net maximum of 91 Ib-ft at 2300 r.p.m., 
and the gross power being 43 h.p. at 4000 r.p.m., 
whereas the original engine had a net output of 
59 h.p. at 4400 r.p.m. There is naturally a major 
change in fuel consumption, particularly on a 
volumetric basis ; the figures offered to us are 
as follows :— 


Average M.p.g. M.p.g. 
speed (petrol) (derv) 
eg chs ; > ae ‘ 53-7 
. a rl 48 49 
40 aOR tens . ee 


These figures are confirmed by an R.A.C. 
observed run in which a running average of 
34°78 m.p.h. over a 218-mile return journey 
was achieved at a fuel utilisation of 50-8 m.p.g. 

A corresponding test on a Vauxhall “‘ Velox ”’ 
of the 1955-56 pattern, loaded to almost the 
same weight and similarly converted, showed a 
utilisation of 56-6 m.p.g.; this difference may be 
attributable to the rather higher overall gearing 
of the older car, which normally has a 2}-litre 
engine. 

We have been afforded the opportunity to see 
and drive the “Consul” and various other 
converted cars and vans. From outside the car the 
noise is sharper in nature and betrays the com- 
pression-ignition engine, but among numerous 
vehicles being demonstrated we saw smoke only 
from one engine running at extreme revolutions 
per minute. The engine is audible to the 
passengers when idling, as is not normal in the 
“Consul,” and at low speeds is comparatively 
noisy at part load; at high torque or high 
speed engine noise is usually slight and never 
unpleasant. Because any torque up to the 
maximum can be selected without restraint at 
any speed, as is not usual on a carburetted engine, 
a three-speed gearbox gives a perfectly tractable 
performance ; if the engine speed is allowed to 
fall to an extremely low value, the only protest 
is a distinct combustion noise at minimum fuel, 
which would be noticed at about 10 m.p.h, in 
top gear. The inertia of the engine appears to be 
high, upward changes being distinctly deliberate, 
while the accelerator seemed remarkably heavily 
sprung. 

On a Beardmore Mk, 7 taxi, the bonnet panels, 
which are simply curved, had been heavily damped 
with an organic adhesive to reduce engine noise, 
while in forward-control vans the engine was 
clearly audible whenever combustion was taking 
place ; in all other respects, the engines were free 
of undesirable characteristics. 

The hydraulic all-speed governor of the 
“D.P.A.”’ pump is, however, open to criticism. 
The provision of a fast idle selector suggests that 
the governor lacks effectiveness at low speeds, 
and in fact it was found that if idle was selected 
from a condition in which the governor had 
reduced the fuel flow to limit engine speed, the 
engine would stop. Moreover, only with a very 
low gear or extremely delicate clutch operation 
was it possible to start a vehicle without increas- 
ing the governor setting. While the governor 
does, apparently, render it distinctly easier to 
engage sliding gears when changing down, it 
seems doubtful whether its presence is justified in 
passenger cars where the smoothness of driving 
is prejudiced by the highly non-linear response to 
accelerator movement. The maximum speed 
limitation does, however, encourage the perform- 
ance of racing downward changes, and it also 
safeguards vehicles fitted with four-speed boxes 
and remote gear controls against missed changes. 
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SHORTER REPORTS 





Blackwall Tunnel Improvement 


Work was inaugurated on the first stage of the 
London County Council’s scheme for the duplica- 
tion of Blackwall tunnel on April 21. This first 
stage involves reconstruction of the north 
approach to the tunnel, to serve both the existing 
tunnel and the second one which it is planned to 
build. 

The approach will provide for eight lines of 
traffic on four carriageways, each 20ft wide ; the 
two centre carriageways will underpass East 
India Dock Road, the west slip road will cater 
for traffic leaving the tunnel for the west and the 
east slip road for traffic entering the tunnel from 
the east. . 

A bridge to carry East India Dock Road over 
the open approach is to be constructed and the 
excavation for this and for the approaches will 
involve the demolition of entrance buildings to 
the tunnel and East India Dock and of part of the 
existing approach. Other construction will 
include new roads and the widening of existing 
roads to link with the approaches, a new entrance 
to East India Dock, the reconstruction of the 
dock wall to a new line, a pedestrian subway, 
access stairs to bus draw-ins on the underpass, 
an underground pump house, lighting and 
drainage. ; 

The bridge at East India Dock Road is to be 
constructed in two spans with reinforced concrete 
abutments and a concrete encased steel trestle 
on a heavy reinforced concrete invert slab ; the 
superstructure consists of steel beams encased 
in concrete with reinforced concrete deck slab. 
The construction will be complicated by the 
necessity to construct in sections in order to deal 
with East India Dock Road traffic, as only east- 
bound traffic can be diverted from the site. The 
phasing of the bridge construction will also be 
governed by extensive diversions of pipes and 
mains, which, in addition to large banks of 
normal telephone and electricity cables includes 
the main feeders to the London Transport trolley- 
bus system, two 48in diameter gas mains, a 24in 
gas main and a 20in water main. All have to be 
incorporated in the bridge deck and in order to 
reduce depth over the bridge, two 36in diameter 
steel pipes are to replace each 48in pipe and are 
incorporated in a special pipe bay across the 
centre of the bridge. In addition the main Isle of 
Dogs sewer has to be diverted to a point where it 
can pass under the open approach. 

Borings indicate standing water at such a 
level that with normal construction the lower 
parts of the work would be buoyant and it has 
been necessary to provide additional weight in 
the structures to counteract this. The open 
approach will have a heavy reinforced concrete 
invert slab with reinforced concrete walls faced 
with 4in Portland wrnce a 4in — Portland 
stone coping and wrought iron railings on cast 
steel maniarts. Roads are to be surfaced with 
34in rolled asphalt, and footways with artificial 
stone paving. 

The highway lighting will consist of three-tube 
80W fluorescent lanterns mounted horizontally 
on concrete columns as at present installed in 
East India Dock Road. Fluorescent lighting 
will also be installed in the underpass bridge and 
in the pedestrian subways. 

The north approach extends from Brunswick 
Road, commencing near the junction with 
Andrew Street to the tunnel portal, a length of 
approximately 2000ft. The main quantities are : 
excavation, 60,000 cubic yards; reinforced 
concrete, 300,000 cubic feet ; mild steel reinforee- 
ment, 560 tons ; rolled asphalt, 20,500 square 
yards ; artificial stone paving, 6500 square 
yards; Portland stone facing, 3700 square 
yards ; railings, 3700 lineal feet. 

A joint tender from Holland & Hannen and 
Cubitts, Ltd., and Fitzpatrick and Son (Con- 
tractors), Ltd., has been accepted and the total 


cost of roadworks will amount to £600,000. The 
work will be carried out under the direction of 


the Council’s chief engineer, Mr. J. Rawlinson, 
assisted by Mr. F. M. Fuller. 

The total cost of the first stage is £1,600,000 
(about £1,000,000 has been the cost of clearing 
property and rehousing), and the entire 
project may cost £9,000,000. Subject to 
ministerial approval, the second stage—duplica- 
tion of the tunnel itself—could be started in 
about a year’s time. 

The Blackwall tunnel runs under the River 
Thames from Blackwall, Poplar, to East Green- 
wich. It was opened to the public on May 22, 
1897, by the Prince of Wales and was constructed 
by S. Pearson and Sons to the design of the 
L.C.C.’s chief engineer, Mr. (later Sir) Alexander 
Binnie. It took five years to build. The tunnel 
itself is 4470ft 9in in length with an external 
diameter of 27ft and an internal diameter of 
24ft 3in. The carriageway is 16ft wide with 
3ft 14in footways. At the time of its construction 
Blackwall Tunnel was justly hailed as a mag- 
nificent engineering feat. 

It is of special interest to note the volume of 
traffic which evidently was considered sufficient 
to justify the tunnel economically at that time— 
911 vehicles per day used the tunnel in 1898. 
In 1957, the corresponding figure was 13,000. 


Financing of Advanced Sandwich 
Courses 


Since the White Paper on Technical Education 
was published in February, 1956, the number of 
advanced sandwich courses, under which students 
spend part of the year in a technical college and 
part in industry, has increased from 100 to over 
200, and the number of students taking them 
from 2000-3000 to 5000-6000. The objective is 
to raise the number of students to 15,000 to 
20,000, and so contribute to the building up of the 
supply of technologists which the country needs. 
With a view to stimulating the spread of these 
courses, particularly among medium-sized and 
small firms, the Ministry of Education and the 
Federation of British Industries have been 
reviewing the arrangements for giving financial 
assistance to students who wish to take them. 

The Federation of British Industries, in a policy 
Statement issued on Tuesday, April 29, states 
its belief that industry, by enabling selected 
employees to pursue advanced sandwich courses, 
in addition to supporting day release schemes, 
acts in its own as well as in the nation’s interest. 
The Federation recommends to its members 
that firms which already pay their students’ fees 
and salaries should continue to do so, and 
expresses the hope that firms sending students 
on advanced sandwich courses in the future will 
follow this example, since it stimulates the 
student’s sense of loyalty to the firm and 
strengthens the firm’s ties with the college. Such 
payments are treated as normal business expenses 
for tax purposes. The Ministry and the Federa- 
tion recognise, however, that there are and will 
continue to be firms who do not feel able to meet 
the whole cost of such training. There will, there- 
fore, be a continuing number of such students 
who will look to local education authorities for 
aid. In a memorandum also issued on Tuesday, 
April 29, Mr. Geoffrey Lloyd, the. Minister of 
Education, recommends local education autho- 
rities to give sympathetic consideration to such 
applications, 

The memorandum indicates the basis on which 
awards to students taking advanced sandwich 
courses should be calculated. Where appropriate, 
London University rates should be taken for 
students attending colleges in London, and the 
Civic University rates for students elsewhere. 
The award should cover the tuition fee in full, 
except where the income scale requires a parental 
contribution towards fees as well as maintenance. 
The Minister advises that in accordance with the 
normal practice for assessing awards whereby 


earnings received outside the period of full-time 


study are disregarded, any earnings acenui 


to a sandwich course student while he is working eS 


in industry should be left out of account Unless 


they are exceptional having regard to his agean 


circumstances. Some firms may wish to give 


their students at the beginning of their course y 


allowance to meet initial expenses; jn the 
calculation of a student’s award any such alloy. 
ance may be ignored up to the amount of £100, 
The Federation’s statement informs its 
members of these recommendations by thy 


Minister and gives guidance on their application _ 


from the industrialist’s point of view. It 
nises that as a further means of encouragiy 
students to take sandwich courses the employer 
may, after the course is finished, make to th 
student an ex gratia payment in the form of; 
lump sum, but it suggests that the students 
right to this gift should not be absolute but con- 
ditional, e.g. it might be payable on the satisfac. 
tory completion of the course. 

Students who are college-based, i.e. who ar 
recruited by colleges rather than firms, but whom 


the firms accept into their works for the periods 


of practical training, will continue to be paid 


by industry during their works training and to 2 


be eligible for financial assistance from th 
local education authority concerned during their 
periods in college. 


Research into Deep Drawing 


For a number of years, the assessment of the 


suitability of sheet metal for deep drawing ani 


related processes has been investigated by many 
organisations in various countries. But, owing 


largely to the lack of effective contact betwen —~ 


the investigators, much of the effort expended 


appears to have been duplicated or even mis 


placed, with the result that those in need of 


guidance are faced with a variety of testing = 
equipment without any clear indication of th 7 


relative merits of the several testing methods 
In order to correct the situation, the International 


Deep Drawing Research Group was formed kasi = 
year by representatives from a number of | 


European countries, with the object of exchanging 


information and co-ordinating further research ~~ 
into methods of sheet metal testing and into other 
problems arising from the deep drawing 0 © 


metals. 


wth si 
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While valuable work has been done in the past 
in Great Britain, it is felt that the present arrange ~ 
ments for fostering research and investigation ~ 
into the deep drawing of metals should now b& © 
more broadly based and extended to cover th © 
interests of all concerned with the testing and — 
deep drawing of metals. There have been dit | 


cussions between the British Iron and 


Research Association, the British Non-Ferrow | 


Metals Research Association, the Institute  ” 


Sheet Metal 


and the Production | 


Engineering Research Association, as a result of © 
which the British Deep Drawing Research Group | 


has been formed. This group is administered 


by a joint research committee of the sponsoring ” 
organisations. The principal function of ths | 
research group will be to encourage wider interes! © 
in the investigation of problems relating to deep | 


drawing and to serve as a medium for the 


semination and discussion of results and develop © 


ments. Membership of the group is open to al 


interested organisations and individuals in Gret | 


Britain and the Commonwealth on the basis of 
membership of the Institute of Sheet. 

Engineering. The group will be responsible for 
the publication of papers and the organisatiot 
of meetings in relation to its activities. Anyom 


interested in joining the group or obtainils | 


further particulars is invited to com 


with the Hon. Secretary of the British Dep 5 


Drawing Research Group, the Institute of Sheet 


Metal Engineering, John Adam House. Adelp” 


London, W.C.2. 
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liniversal Screwing Machine 


A (VERSAL screwing machine made by 
joshua Heap and Co., Ltd., Ashton-under-Lyne, 
is fitted with a receding radial diehead and 
is suitable for threading both taper and parallel 
pipe threads from jin to 4in diameter and 
standard bolts from din to 2in diameter. 

The machine, to be seen in the illustration 
below, is mounted on a cast iron cabinet in which 
the motor is housed. A push-button control 
panel for the main 2h.p. motor is built into the 
main spindle housing within easy reach of the 





4in universal screwing machine for pipes and bolts 


operator. The cabinet also contains the tank 
for the cutting lubricant, which is fed by a gear 
pump. The driving shaft and worm shaft are 
connected by interchangeable pick-off gears, 
enabling four speeds to be obtained. Final 
drive to the main spindle is through a worm 
unit. 

The saddle slides on rectangular ways over a 
working travel of 64in, and its open-jawed vice 
has two pairs of hardened steel jaws provided 
for the larger sizes of pipes and bolts. The 
vice blocks are operated by left and right-hand 
Acme screws and fitted with rectangular slides. 

The cam design radial diehead is fitted with 
a receding mechanism with instantaneous 
opening and closing by hand lever. When 
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producing taper threads an adjustable collar on 
the release rod is in contact with the stop on the 
carriage as the thread is being cut, the forward 
movement of the carriage opens out the diehead, 
to produce a taper thread. When the collar is 
not in contact with this stop, parallel threads 
are cut. 


Baquba Railway Bridge, Iraq 


THE opening took place this week of the 
Baquba bridge in Iraq. The bridge crosses the 
Diyala River, a tributary of the Tigris, about 
30 miles north of Baghdad ; it carries two lines 
of railway track, and replaces a bridge which 
carried a single rail line and also road traffic. 
The illustration below shows the bridge ; 
the main span is a K-truss 350ft long and 
there are two Pratt truss approach spans each 
110ft long. 

High-tensile steel has been extensively used in 
the principal trusses, 460 tons out of the total 
weight of 730 tons of steelwork in the 350ft 
span being high-tensile steel. Similarly, 160 tons 
of high-tensile steel has been used in the two 
side spans, whose total steel weight is 270 tons. 
The members of the central truss were pre- 
stressed to eliminate secondary stresses. 

The bridge is sited in the flood plain of the 
Tigris and Diyala rivers, where alluvial deposits 
extend to great depths. Hence, the piers are 
carried on caissons, and the work was divided 
according to the time available in the low water 
seasons. The caissons were sunk and the piers 
built in the 1956 season, and the steelwork was 
erected in the following season. The steelwork 
was erected on timber staging, which has been 
almost completely dismantled in our illustration 
of the bridge. Erection of the bridge and removal 
of the staging had to be completed before the 
1958 flood. 

The caissons were sunk to sand, through sand, 
silt and clay. The caissons below the main 
span were founded 114ft below flood level ; they 
were built in reinforced concrete, each one being 
21ft by 52ft 6in by 72ft 6in. The main piers 
constructed on these caissons are 42ft by 11ft in 
cross-section, and are 42ft high. The caissons 
for the abutments were also built in reinforced 
concrete, but to a smaller size—1i5ft by 36ft by 
60ft—and they were founded 79ft below flood 
level. Each abutment pier is 12ft wide by 28ft 
high, and incorporates wing walls which retain 
the approach embankments. 

Baquba bridge was built for the Iraq Develop- 
ment Board. The consulting engineers were 
Messrs. Rendel, Palmer and Tritton, and the 
contractor was Holloway Brothers (London), 
Ltd. 





The main span of Baquba railway bridge is a 350ft K-truss, which is carried on r.c. caissons 
sunk to 114ft below flood level 
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Vertical Milling Machine 


A RECENT addition to the ** Richmond " group 
of machine tools made by Midgley and Sutcliffe, 
Ltd., of Leeds, is the No. 3 vertical milling 
machine we illustrate below. It has a long, 
heavy base, incorporating the coolant tank, and 
the column of pyramidal design has wide ground 
guideways for the knee. The speed and feed 
units are mounted on brackets within the column, 
and the 5 h.p. main motor is carried on an adjust- 
able swing plate at its base. 

The spindle head is adjustable through 45 deg. 
on each side of the centre line and on it the 
spindle runs on a pair of taper roller bearings in 





No. 3 ‘Richmond ”’ vertical milling machine 


the quill. The spindle has a vertical movement 
of 3in through a handwheel and it is bored 
No. 40 standard taper, the diameter of the nose 
being 34in. Twelve spindle speeds from 20 to 
1000 r.p.m. are available in geometrical pro- 
gression, and there is an alternative range from 
30 to 1400 r.p.m. if required. 

The 48in by Ilin table is arranged for power 
feeds up to 30in longitudinally, 8in transversely 
and 16in vertically. In the longitudinal and trans- 
verse directions these feeds are variable from 
0-45in to 12-Sin per minute, and the vertical 
feeds are from 0:22in to 6:25in per minute. 
Rapid longitudinal and cross traverse movements 
are effected at a speed of 100in per minute, 
the rapid vertical movement being 5SOin per 
minute. Directional feed engagement levers are 
used on the machine and they are grouped within 
easy reach of the operator. 


Jet Airliners 


THE only commercial jet aircraft in Great 
Britain, the De Havilland “* Comet 4,”’ made its 
first flight this week. The Mk. 4 differs from the 
earlier airliners in that the De Havilland 
““Ghost’’ engines with single-sided impellers 
have been replaced by Rolls-Royce “ Avon” 
R.A.29 axials with variable-incidence guide vanes. 
Nineteen are on order for B.O.A.C., of which 
the first should be delivered this year, and six of 
the shorter range “4B"’ have been ordered by 
B.E.A. 

There is at present only one jet airliner in 
service, the ‘“ Tu.104A.”" The first flights have 
taken place of the “ Tu.110,’’ which resembles 
the “Comet” in having four engines in the 
wing roots, the Sud-Aviation “ Caravelle,” 
which has performed scheduled freighting and 
toured America (the “* Comet,”’ when silenced, is 
externally even quieter than the “ Caravelle ’’) 
and the Boeing 707, carrying two-spool engines in 
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Industrial and Labour Notes 


Railway Wages 
During the past week or so there have 
been various discussions arising from the 
final rejection of the wage claims submitted 
by the three railway unions to the British 

Transport Commission. At the beginning 
of last week, representatives of the three 
unions—the National Union of Railway- 
men, the Associated Society of Locomotive 
Engineers and Firemen, and the Transport 
Salaried Staffs Association—met Sir Brian 
Robertson, chairman of the British Trans- 
port Commission. Following the talks at 
that meeting, union representatives, together 
with Sir Brian Robertson and other members 
of the Transport Commission, were received 
by the Prime Minister on Tuesday of last 
week. 

A statement issued subsequently from 
10, Downing Street, referred to “a full and 
frank exchange of views.” It went on to say 
that the trade union representatives had 
urged that the Government should provide 
additional financial facilities to the British 
Transport Commission in order to make 
possible an immediate increase in wages and 
salaries. The chairman of the British Trans- 
port Commission, the statement continued, 
outlined the action already being taken for 
effecting substantial improvements in the 
net revenue position and said that further 
steps of a similar nature were being investi- 
gated. But even taking account of these 
steps, the Commission’s financial position 
would not justify at present an increase in 
railway wages and salaries. Nevertheless, 
the Commission’s purpose was to provide 
sufficient assurances of an improvement in 
its position to enable it to agree with the 
unions on a date by which wages and salaries 
could be reviewed. With that end in view, 
certain proposals in relation to the railway 
modernisation programme and other matters 
had been prepared. 

In reply to these submissions, the Prime 
Minister said that the Government held 
consistently to the view that arbitration 
awards should be accepted. The way out 
of the present difficulty was not by subsidy, 
but by a concerted effort to increase efficiency 
and productivity. The Prime Minister went 
on to make the following proposal : 
Provided the British Transport Commission 
and the railway unions were prepared to 
effect the maximum economy in operation 
and to join in ensuring the most efficient use 
of manpower, the Government was prepared 
to re-examine at once the programme of 
modernisation and to give the necessary 
support to the reductions in uneconomic 
services, as well as to consider any other 
points put forward by the Commission. The 
benefits from this should accrue in steadily 
increased standards of living for all those 
who worked on the railways. 

The detailed economy proposals prepared 
by the British Transport Commission are 
now being considered by the Ministry of 
Transport. 


Engineering Exports 

The Board of Trade says that, although 
United Kingdom exports as a whole in the 
first quarter of 1958 were marginally lower 
than a year earlier, the largest group, 
engineering products, showed a substantial 
rise of about 84 per cent. The value of 
engineering exports in the first quarter was 
£335 million, the highest quarterly total so 
far achieved. The boom in motor-car 
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exports to dollar markets was the outstanding 
factor in the engineering group and exports 
of aircraft and machinery made substantial 
contributions to the increase. On the other 
hand, exports of ships and boats were small 
during the first quarter. 

The value of motor-car exports in the 
first quarter, the Board of Trade explains, 
was £50,000,000, the dollar markets absorb- 
ing half the increase compared with the first 
quarter of last year. Shipments to the 
U.S.A. and Canada were worth 83 and 72 
per cent more respectively, more than six 
times as many cars being sent to the USA. 
as two years ago. Exports of commercial 
vehicles and chassis continued to rise, South 
Africa, Australia and New Zealand being 
prominent markets. During the first quarter, 
there were large exports of aircraft to India 
and Canada. The Board of Trade adds that 
exports of machinery other than electric 
have risen substantially almost every year 
since the war, and the first quarter’s increase 
of 6 per cent, compared with a year earlier, 
continued the upward trend, though at a 
rather more modest rate. Agricultural 
tractors and parts and aeroplane engines 
accounted for most of the rise in machinery 
exports, Brazil and South Africa taking the 
biggest increases in tractors. 


Payment by Results 


The Ministry of Labour has pub- 
lished an analysis of statistics collected 
recently concerning payment by results in 
various industries in the United Kingdom. 
Information, which related to the last pay 
week of October, 1957, was received from 
about 68,200 establishments, and it was 
revealed that in approximately 29 per cent 
of these establishments some of the workers 
were paid under various systems of “* payment 
by results”; for manufacturing establish- 
ments only, the percentage was 38. The total 
number of workers paid under these systems 
in all the industries included was over 
2,250,000, or nearly 33 per cent of the total 
number of wage-earners at work in those 
industries in the last week of October, 1957. 


British Iron and Steel 


The annual report of the British Iron 
and Steel Federation has just been published. 
It is concerned with the progress of the iron 
and steel industry in 1957, and consequently 
much of the information has already been 
circulated. The report is, nevertheless, a 
useful document for it brings together many 
ate and figures relating to British iron and 
steel. 

A table of world steel production, for 
example, shows that in the United Kingdom 
steel output continued to advance last year, 
when, in some countries, among them the 
U.S.A., output had ceased to rise or was 
declining. Throughout last year steel pro- 
duction in the United Kingdom was con- 
sistently above the level for 1956, although 
the rate of increase lessened during the last 
few months ; the increase in output over 
1956 was, in fact, 6 per cent for the first nine 
months and 5 per cent for the year as a whole. 
But the report records that the increase in 
production was not matched by a propor- 
tionate movement in home consumption of 
finished steel. In the first half of last year 
consumption was 3 per cent below the level 
in the same period of 1956. From mid- 
summer onwards there was some recovery 
in consumption, reflecting in part the higher 
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rate of activity in the shipbuilding, moty, 
vehicle and durable consumer goods indy. 
tries. By the end of the year, however, th. 
general position was again uncertain. Th 
report points out that imports of steel, whic, 
amounted to 1,771,000 ingot tons in 1956 
fell to 953,000 ingot tons last year. Thi 
reduction, it is observed, might have bey 
greater but for the existence of long-term | 
contracts which could not be cancelled y = 
short notice. a 















Changes in Wage Rates 


Changes in wage rates, reported to 
the Ministry of Labour as taking effect ip 
March, resulted in an aggregate increase o/ 
approximately £101,000 in the weekly ful. 
time wages of 232,000 workers, and in ap 
aggregate decrease of £250 for about 10,00 
workers. The decreases, which operated 
under sliding-scale arrangements based on 
the official index of retail prices, affected 
certain groups of workers in the mining and 
quarrying and iron and steel industries. 

Among those who received wage increases 4] 
in March were operatives in heavy chemical 
manufacturing establishments in London and 
workers in various engineering grades in the 
Post Office. In the first three months of this 
year, the Ministry of Labour states, changes 
in wage rates led to an aggregate increase of 
£503,000 in the weekly full-time wages o! 
2,371,500 workpeople. This compares with ~ 
an increase of £659,000 in the weekly full- 
time wages of 3,007,000 workpeople in the 
corresponding quarter of 1957. The index 
of rates of wages (January 31, 1956=10) @ 
stood at 113 for all workers at the endof 7 
March, indicating a movement upward of —@ 
one point since the end of last year ; for the 
manufacturing industries only, the index 
number at the end of March was 112 for 
all workers, at which figure it has stood since 
last August. 



















The A.E.U. National Committee 


The annual meeting of the Amal- 
gamated Engineering Union’s national con- 
mittee began last Monday, at Great Yar 
mouth. The opening address by the pres 
dent, Mr. W. J. Carron, contained observa- 
tions on the Cohen committee’s recent report, 
on the forty-hour week (see page 643), and 
on trade union organisation. On this last- 
named topic, Mr. Carron said that the 
restraint of the British trade unions in the use 
of the “ power motive” was to be com | 
mended. The “ wild-cat ” strike was always § 
a possibility, especially where bad tempes 7 
predominated and there was an absence o! 5 
the will to discuss fully the matter in hand. 7 
But, Mr. Carron continued, the widespread | 
industrial stoppage was practically unknown § 
or seldom met in this country. To organl® © 
a total lock-out or a complete industrial 
stoppage would be a comparatively simple | 
matter in these days ; to pick up the pects © 
afterwards was a vastly different exercise! | 

The question for consideration, Mr. Carrot | 
went on to say, was not the strength of the 
negotiating parties, but rather the way @ | 
which that strength was used and controlled. 
He felt sure, however, that the “ vast 
of our discerning British public, althoug) | 
they might be sometimes inconvenien 
very often sorely tried,” would react vey 
violently indeed to any move intended 1 
compel a workman to serve in conditiots 
which he did not consider acceptable to him. 
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Lotor 
dus. 
, the 
The T the twelfth German Industries Fair, which 
hich ‘ opened on Sunday, April 27 and closes on 


956 ay 6, there are some 4000 exhibitors, including 
This bout 500 from abroad. Among them are some 
been syenty-five British firms and their German 


epresentatives. The general layout of the Fair 
shown below. In addition to the sixteen 
arge halls and two multi-storey buildings pro- 
ided by the exhibition company, there are 
everal large pavilions built by .individual 
ompanies or groups, notably from the iron 
bnd steel industry. Some 70 per cent of exhibi- 


term 
d at 


PARKING \ \ 
SPACE 


|—Pumps, compressors, valves and fittings, measuring and 

- control instruments. 

Power transmission mechanisms, ball and roller bearings. 

3-Internal combustion engines, nuclear engineering and indus- 

trial furnaces. 

Chemical preparation plants, machines for rubber, plastics, 

ceramics and hoists. 

Precision tools and gauges, optics, photographe supplies. 

6—Chemistry and plastics. 

’ and 7A—Textile machinery and accessories. 

8 (North)— Air conditioning plants, refrigerating plants, food 
production and packing, weighing and laundry machines. 

8 and 8 (South)—Woodworking machinery 


- 


> 


4 9—Tools, m i i indi ishi 
t engineering. 

use 11—{Lower floor) Radio and television. 

om 

jay 

ers 

sof | 1on space is stated to be let under long-term 
ind. agreements for periods of up to ten or twelve 
oad years. British and foreign firms have also taken 
wo Jmmmeeong leases at the Fair. The growth of the Fair 


is illustrated in Table I: 


ns @ 
rial TABLE | Development of Hanover Fair 
pe Year Halls, Open area, 
d a Square metres square metres 
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1983 — See 45,000 
a SD fat set ope 55,000 
1954 sod SR ea” act Fak 55,000 
198 snp A pat Asda 75,000 
1987 és! TL Bs Gas abe 120,000 
ped -- 240,000 5.) <.) <2) 140,000 
Kp tek ales tat 140,000 


New BUILDINGS 

time the exhibitors of electrical 
ay were housed in temporary build- 
8 and were thus forced to expend large sums 
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German Industries Fair, Hanover 


No. I 


for the erection and dismantling of their stands. 
Since the electrical industry, of which well over 
1000 firms are participating, already several 
years ago decided to make the Hanover Fair 
its only exhibition, there were strong reasons for 
improving the situation, particularly as the 
mechanical engineering industries are also 
expanding and have already laid claim to the 
large permanent Hall 9. It was therefore decided 
to find a thorough-going solution of these 
problems, and to construct four new buildings, 
viz., the two-storey Hall 11 (sound reproduction 


TRADE FAIR 
HOUSE 
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Hall 

12—Electric lamps and lighting fittings. 

13—Heavy electrical engineering. 

14—Rubber, asbestos and non-ferrous metals. _ 

15—Building materials and accessories, oil-firing plants and 
workshop supplies. : 

17—-Office machinery and drawing-office equipment. 

18—(Trade Fair House) Glass, ceramics, silver ware, watches, 
clocks and jewellery. : ; 

In front of Hall 18—A special show of industrial products. . 


Open-AIR EXHIBITS F 
In front of Halls 9 and 11—Electrical engineering exhibits. 


Malin Open-Arr SPACE , 
Building machinery, road construction plants, steam and diesel 
I ives, road port vehicles, garage equip 
loaders and conveyors. 








Hanover Fair grounds 


equipment), the five-storey Messehaus 12 (lighting 
fittings), and the large Hall 13, of 25,000 square 
metres area (heavy electrical equipment). Together 
with the double-storey Hall 10, the electrical 
industry now disperses over an area of 96,000 
square metres. In addition, the industry’s open- 
air exhibition area has been increased by 3500 
square metres. 

Some further particulars of the three new 
buildings may be of interest. In all three the load- 
carrying structure is of reinforced concrete, with 
a steel roof. Hall 11 is, as already mentioned, 
connected with Hall 10 and has glass-covered 
stairways which give excellent natural lighting. 
It has a length of 120m, a width of 87-5m and a 
height of 12m, giving headroom of about 4m 
to each of the two storeys. On the eastern side 
it has a ramp leading to the first floor. 

Experience with a similar ramp fitted in the 
office equipment industry building (No. 17) has 
already proved the advantage of this arrangement. 





673 


In Hall 12, which houses the exhibition of lighting 
fittings and lamps, the floor area is about 50m 
by 70m, the overall height being approximately 
49m. Aill the stairs, lifts and plant accommoda- 
tion, for ventilation and heating, are accommo- 
dated in a central space. Some 10,000 square 
metres of exhibition space have been provided. 
Hall 12 is a five-storey building on high columns 
with passages between them forming the new 
southern entrance to the Fair Grounds. The 
new Hall 13 for the heavy electrical industry, 
which has an L-shaped plan, has been designed 
to accommodate the stands of some 120 com- 
panies, and some of the larger firms will have 
their individual stands of more than 1000 square 
metres, with conference rooms in the upper part 
of the stand building. The hall is equipped with 
eight special roller gates, 5m in height, which will 
allow loaded trucks and wagons to drive right 
into the hall for unloading purposes. In this 
building there is accommodation for a number 
of British, Belgian, Danish, French, Austrian, 
Swedish and Swiss firms. 

New building was also carried out in connec- 
tion with the expansion of Hall 2, which is 
reserved for gears and drives, and where the 
accession of leading firms in the ball bearing 
and roller bearing industries necessitated more 
space. The width of the hall was increased by 
14m, making a total width of 40m, which now 
allows a total space of 4800 square metres, pro- 
viding for the stands of sixty-five firms. 

Other work was carried out in the former hall 
block 8/8B, by the building of a third bay, giving 
8500 square metres of further exhibition space. 
This bay was built in three months, and some 693 
tons of steel had to be erected. It is 5im in 
width and 14m high, and was used during the 
recent European Machine Tool Exhibition. The 
whole block now comprises three bays, and pro- 
vides 25,400 square metres of exhibition space. 
It is reserved for the mechanical engineering 
industry. All the halls are furnished with railway 
tracks, overhead cranes, large gates and addi- 
tional ramps, as well as with modern heating, 
ventilation and lighting. It is of interest to note 
that the floor of Hall 8 has a load bearing capacity 
of 10,000 kg per square metre. 


Roap Access IMPROVEMENT 


It is reported that the Autobahn from Hamburg 
to Hanover, now under construction, will take a 
course towards the south, in the direction of 
Kassel and Frankfort-on-Main, quite close to the 
Fair Grounds, so that a very good connection 
with the Autobahn network is thereby ensured. 
Attention has also been given to the provision 
of more parking space for motor vehicles and a 
new parking place in the north-west of the 
grounds has been laid out for 2800 cars, giving 
a total parking area of accommodation for some 
34,000 motor vehicles. 

In what follows we shall present a survey of 
some of the exhibits. 


DEMAG AKTIENGESELLSCHAFT 


Among the exhibits shown by Demag A.G. 
at Hanover this year is a copy of the model 
built for the ECSC pavilion at Brussels, showing 
the whole series of processes from the winning of 
iron ore to the rolling of the steel into sheet, 
sections, rods and wire. Besides a full range of 
standard products, including hoists and cranes 
up to an 8-ton crane of 16m radius, are com- 
pressors and compressed-air tools. 

Of particular importance is an axial-flow 
compressor of 100,000 cubic metres of free air 
per hour, with a delivery pressure of 2:3 atmo- 
spheres, which will be installed as a blast-furnace 
blower. The axial-flow design, it is claimed, has 
an efficiency 8 to 10 per cent higher than that of a 
comparable radial-flow compressor. Besides 
this, the machine utilises what is stated to be a 
new method of regulation. Normally, the output 
can be varied by altering the number of revolu- 
tions per minute and the angle of the intake guide 
vanes, but only within narrow limits. Here the 
range of efficient operation is widened by divert- 
ing any surplus air which becomes available when 
the demand drops, into an air turbine situated on 
the same shaft as the compressor. 


(To be continued ) 
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The Tipsy ‘* Nipper’ has a simple structure with wooden wings 
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and a welded steel tube fuselage, 
airings 


covered with fabric and with glass-fibre-reinforced plastic fi 


Low-Cost Aircraft 


There is to be produced by Avions Fairey S.A., 
Belgian subsidiary of the Fairey Aviation 
Company, Ltd., a cheap light-weight aeroplane 
called the Tipsy ‘“* Nipper.’’ Designed and 
developed by the managing director of the 
Belgian firm, Mr. E. O. Tips, it contrasts with the 
particularly clean “ Tipsy ’’ of twenty years ago 
in being a shoulder wing monoplane of simplified 
construction : it will be available either complete 
or as a kit of parts for assembly by amateurs. 
The standard engine is a Volkswagen unit of 
30 h.p., giving a cruising speed of 65 m.p.h.. 
The low weight of this engine has caused it to be 
widely used for aircraft, and dual ignition versions 
are available. If the aircraft is to be used for 





Access to the cockpit requires part of the trailing 
edge to be hinged down. Notice the linkage to steer 
the nose-wheel and the cable-operated disc brakes 


reasonably long flights, the related Porsche 
engine is recommended. 

Such light aircraft naturally need to place 
the pilot near the centre of pressure to avoid ever 
needing to carry ballast, and this usually results 
in high wing or even parasol designs. The 
* Tipsy’ was an exception, but the low wing 
layout was probably regarded as prone to damage 
for a very small aircraft operating on inferior 
flying fields. The intermediate position presents 
the problems of pilot's visibility and access : the 
latter has been solved by providing a large light 
alloy flap in the root trailing edge of one wing 
which drops down to act as a step. 

The wing has a single spar, with top and 


bottom faces parallel and of constant width : 
the ribs are glued-up Warren girders, and the 
leading edge is covered in Imm ply. The fuselage 
is a steel tube structure, welded together and 
having the attachments bronze welded. The 
rudder—there is no fin—is also metal, fabric 
covered. The undercarriage is sprung by 
Nieman rubber rings and has the generous travel 
of 1lin on the main wheels. The wheels run on 
what are described as maintenance-free auto- 
lubricating plastic bushes. Behind the glass-fibre 
reinforced plastic engine cowling the light alloy 
fuel tank forms the top deck of the fuselage, 
while the lower fuselage fairing is another 
moulding and is detachable for access to the 
pilot’s controls and the working parts of the 
undercarriage. 

The kit of parts, which includes the completed 
fuselage, undercarriage and other metal com- 
ponents, is packed in a case 11ft 6in by 2ft 8in 
by 2ft 4in (weighing less than 400 Ib gross), on 
the inside faces of which are painted outlines of 
various components so that it can be made into 
construction jigs. Engine, cowling, propeller, 
instruments, fabric and paint are not included in 
the basic kit. 


Coal Preparation Congress 


The Third International Coal Preparation 
Congress will take place in Brussels and Liége, 
Belgium, from June 23 to 28, 1958. Technical 
visits have been arranged for that week and the 
following week. The organisation has been 
undertaken by the Institut National de I Industrie 
Charbonniére (Inichar), 7, boulevard Frére 
Orban, Liége, Belgium. 

This Congress deals with the preparation of 
small coal, smaller than jin. There are sixty-seven 
specialist papers, several of which deal with the 
maximum efficiency in coal preparation and use 
+n coke ovens and power stations. All the papers 
will be published in English, French and German 
before the Congress opens. The technical 
sessions will be held at Liége. They will be heard 
in the three languages with simultaneous trans- 
lation. 

Technical visits include mines in the coalfields 
of Liége, Campine, Limburg, and Aachen, 
during June 23-28; and Mons, Centre and 
Charleroi, Nord and Pas-de-Calais, Lorraine, 
Saar, Ruhr, and Great Britain during June 30 
July 5, Visits are scheduled to research estab- 
lishments at Limburg, Verneuil-en-Halatte (Lor- 
raine), and the Central Engineering Establish- 
ment at Bretby. 


Tiled Partitions 


For the construction of tiled partitions, the 
firm of Herbert Lux, Radebeul 1, Stalinstrasse 
139, German Democratic Republic, has put on 
the market a range of plastic spacers by the use 
of which this class of work is stated to be greatly 
facilitated. The spacers are made of plastic 
and are designed for 4mm or 6mm thick tiles. 
They are placed at the corners of the tiles, so 
that each helps to hold in position eight tiles, 
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four on each side of the partition. The desig 
comprises two parts. One consisis of four me.” 
angular spacer strips 30mm long, their kegs | 
being equal to the thickness of the finished , 

The strips are continued at each end by ian oe 
section equal in width to the spacing betves 
adjoining tiles, i.e. less than 3mm, and ¢o A 
at one end by a plastic ring. After the Cight tig a 
have been erected in their correct positions 5 
means of this part of the device, the Spacer 5 
locked by pushing a plastic ring over the fr 
ends. When the whole wall has been comply 
and after any reinforcement rods have 
placed in position, the assembly is filled With thir 
concrete. As soon as the concrete has set t 4 
spacer rings are removed and any remain = 
strips of plastic in the gaps are knocked out 
main portions of the spacer being left in postin 
inside the wall. E 


Paper Mill Extension 


A large plant for the production of cardboy, 7 
was inaugurated on March 22, at the Ams, 
works of Feldmiihle Papier und Zellstoffwer: 
A.G., Diisseldorf. This increases the product, 
capacity of the works to over 100,000 tons, 4 
annum, making it the largest single-productiq 
unit in the Common Market. Last year the to 
output of cardboard from 400 factories int, 7 
Common Market area amounted to 1,70) 7 
tons, of which more than half was produced b 
fourteen undertakings with a capacity of 60, 
tons and over. All the production at Arnsbens | 
high quality cardboard for boxes. Last yew 7 
West Germany produced 200,000 tons of thi = 
grade, half of it being made by Feldmiihle. 4 

The new plant entailed an expenditure ¢ 7 
DM.60,000,000 (DM.45,000,000 for cardboat = 
making machinery and DM.15,000,000 foram: 7 
boiler plant, erected in 1956). Working ina fuly 7 
automatic manner, the plant requires for it % 
control only six operators. The new line, whichha 
a daily capacity of 150 to 200 tons, is nearly 30x 
long, of which the machine occupies 134m. Te 
other two production lines have a combimi 
capacity of 150 tons. During the last ten yean 
the number of employees at this factory has mor 
than doubled, to reach a figure of nearly 80) 
while output has increased over fourfold. 
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550,000 New Housing Units in 1% ~ 
550,000 new apartments ready for occupatin —aamyel 
were completed in 1957 in the Federal Repubs 7 ° 
and West Berlin, according to preliminy ggper 
figures just released by the Federal Office d gr" 

Statistics. This signifies a decrease of 5 per at © 
in comparison with the record-breaking figure’ g’4” 
1956, during which 581,600 apartments wt be 
completed. the 
As in 1956, over half of all housing units | - 
good 52 per cent, to be exact—were built as pa! = 
of the publicly-supported Social Building Pr * 
gramme without private financing. Privately “ae =e 
financed houses receive only tax benefits a! ni 
form of public support. pre 
Excluding West Berlin, for which figures &* © Dp 
not yet available, “‘ overlapping *’ constructiol- % ric 
that is, housing units under construction but 0 § A th 
completed at the year’s end—is estimated 4] ¥ 
344,000 apartments, approximately 5 per @§ er 
below the figure of the previous year. On th | nde: 


other hand, the number of housing por? © | 
licensed but not yet started, 161,000 in numbet 3 th 
was some 8 per cent lower than during 1956. 4 le 
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Activity at the Port of Basle 


Last year, the volume of goods passing throug! 2 re 
the port of Basle amounted to 5,400,000 to = 0 
the highest annual figure reached so far. Ths § 
represents 37-6 per cent of the total Swiss imp) gu 
and export trade of 14,400,000 tons. In pt 


ticular, imports of solid fuel, crude iron, on P 
grain and vegetable oils account for much of 4 Is 
increase. Import of solid fuels amounted *) . 

3,500,000 tons, an increase of 12-2 per cent 0 | Abi 
the preceding year, and only surpé re Dfitz 
before, in 1939. This increase was | if d 
result of the Suez crisis. During the yeaf, ~ ~% 
ships arrived at Basle, an average of twenty" 5 ” 


per day. 
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American Nuclear Engineering 
Conference 


BY OUR AMERICAN EDITOR 


No. Il—(jContinued from page 637, April 25) 


. 


The fourth Nuclear Engineering and Science Conference was held at the Inter- 
national Amphitheatre in Chicago, Illinois, from March 17 to 21, in conjunction 
with the 1958 “* Atomfair”’ exhibition. The conference was organised under the 
sponsorship of the American Nuclear Society in co-operation with twenty-eight 
other American and Canadian engineering institutions. The exhibition was 
sponsored by the Atomic Industrial Forum and presented a comprehensive picture 
of the current state of development in the application of atomic energy in American 
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dbo AToMIC INDUSTRIAL FORUM 

she HE Atomic Industrial Forum, of New York, 
a sponsored this year’s “Atomfair ts exhibition 
= d also helped to organise the various sessions 
ws the Nuclear Congress. The forum is a non- 
ct »fit membership association of more than 500 
rhage strial firms, research and service organisa- 
- . s, labour groups and educational institutions 
Oo, paged in the development and utilisation of 
ced lear energy for constructive purposes. It 
60,0 »vides its American and overseas members with 


broad programme of activities and services 
jgned to assist them in finding solutions to 
Dblems imposed by atomic energy in such areas 
anagement, technology, economics, business 


ctices, legal problems, health and safety, 
boar keting, insurance, education and training, 
er is is accomplished through national, inter- 
a full ional and regional meetings, the operation of 
or i mmittees, special studies, publications and 
cha hibits. 
300 The Forum recently has been among those in 


United States who have realised that the 


bun lear industry must now recognise and articu- 
yeat anumber of severe problems. Fortunately, the 
| Mor bspect of a major world market has appeared 


a fortuitous time to mitigate what appeared 
be a developing area of disillusionment with 

atom, at least within the United States 
mic industry. The hard lessons of experience 


195) Mave begun to make clear that nuclear power 
vation elopment is a difficult and costly enterprise— 
yubl re difficult and more costly than was at first 
‘inay herally presumed. There is still great con- 
ce nce within the industry that economic prob- 


hs in the United States will be solved by 
ancing technology. But the reappraisal now 
progress has already shown that a truly 
bfitable atomic enterprise in the U.S. is farther 
the future and will require more effort to 
hieve than had been first estimated. 
During the past year, moreover, it has become 
asingly clear that the nature and extent of 
ure Government assistance will be subject to 
flicting philosophies, and correspondingly 
predictable. It is hoped, therefore, that the 
bspective world market will make it possible 
bridge the gap between the uneconomic present 
i the day when industry can stand on its own 
» and on its own investment and not on 
Vvernment assistance subject to political vicis- 
des. The basic problem on the domestic 
ne has to do with the return industry receives 
the work it performs in the atomic field. 
level of this return is necessarily an important 
2 Hor in the determination by many company 
cae agements, particularly those of small con- 
ms, of the degree of their interest in entering 


remaining in the atomic energy field. 
Ough industry in the past has been willing 
Operate at a loss or with very low profit 
gins so far as atomic energy work is con- 


ed, there is a serious question how long 
S practice can be continued. 
t 1S naturally in the interest of the public for as 
bad an industrial base as possible for the 
ted States atomic energy enterprise to be 
Mblished. But it is also clear that the sooner a 
Pfitable situation is realised, the healthier and 
der will be the base of the atomic industry, 
Which so much is expected, both here and 
oad, in future years. In any case sound 
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development of atomic industry will require 
sympathetic understanding and co-operation 
between Government and industry. There also 
must be public understanding of a high order. 
Reasonable legislation and regulation can only 
be assured through a well-informed public. 
For example, if there should be a nuclear incident, 
even though its effect on the public welfare were 
of much smaller proportions than the effects of 
accidents experienced by more conventional 
industries, an unduly frightened public could 
become a vindictive public. The regulations 
which could result as a consequence might put 
intolerable obstacles in the path of the entire 
future of the atomic industry. Never before in 
a technological development have industry and 
Government had to work so hard and so pains- 
takingly to ensure the public safety. 

One of the specific reasons for the existence of 
the Atomic Industrial Forum is to identify and 
seek solutions for these and other problems. 
Already in its short life of four years the Forum 
has made substantial contributions to the develop- 
ment of this industry. The Forum is proving to 
be a useful meeting place for all segments of the 
American and international economy interested 
in atomic energy development. The activities 
centred around this meeting place of common 
interests are serving to point the way to solutions 
of important problems and to illuminate more 
clearly the opportunities of this vast energy 
source which lie ahead. 


THE 1958 NuCLEAR CONGRESS 


In addition to the “Atomfair ’’ exhibition, the 
1958 Nuclear Congress included the fourth 
Nuclear Engineering and Science Conference, 
the Atomic Energy Management Conference and 
the Sixth Hot Laboratories and Equipment 
Conference. Altogether more than 200 technical 
papers and panel sessions were presented during 
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the congress. The highlights of the week in- 
cluded several banquets with speeches by Richard 
M. Nixon, the Vice-President of the United 
States, Representative Carl T. Durham, the 
Chairman of the Joint Congressional Committee 
on Atomic Energy, and Robert M. McKinney, 
the permanent U.S. Representative to the Inter- 
national Atomic Energy Agency in Vienna, 
The United Kingdom was represented at these 
social functions by Sir George Thomson, F.R.S., 
Master of Corpus Christi College, Cambridge. 

The “Atomfair”’’ included more than 100 
exhibits from the U.S. and abroad. The displays 
offered covered such items as design engineering 
services, package power reactors, medical and 
research reactors, construction and fabrication 
techniques, controls systems, reactor materials, 
instrumentation, particle accelerators, measuring 
instruments, laboratory equipment, fuel elements 
and other reactor components. 


NUCLEAR-CHICAGO CORPORATION 


An unusually interesting development received 
its initial public display at the stand of the 
Nuclear-Chicago Corporation, of Chicago, IIli- 
nois. It involves a complete nuclear training 
“ package”’ for colleges and universities. As 
shown below, the equipment includes a com- 
pletely equipped Student Sub-critical Reactor, 
a related laboratory of nuclear measuring and 
recording instruments, and detailed experiments 
for students and instructors. The heart of the 
firm’s package is a small, water-moderated, 
natural uranium sub-critical reactor. This is the 
first time a reactor of this type has been made 
commercially available in the United States. 
The inherent safety and simple construction of 
this versatile, easily maintained unit make it 
ideally suited for teaching purposes. Small and 
highly flexible, the unit can be readily dismantled 
and the uranium rods or neutron source positions 
easily changed by instructors or students. The 
open construction used provides easy access to 
the internal assembly, facilitating experimentation 
and instruction. Since the moderator is water, 
students actually can see the exact position of a 
detector or foil placed within the uranium lattice. 
Unlike a critical unit, the Nuclear-Chicago 
student reactor eliminates the hazard of a run- 
away, and needs no complicated shielding, costly 
cooling system or involved safety programme. 
Its primary function as a teaching tool rather 
than a research facility makes it constantly 
available. Operator licensing is not required 
for the student reactor—direct and continuous 
use can be had by instructors and students alike. 

The reactor consists of a segmented 6ft high, 
4ft diameter stainless steel tank. It contains 
435 gallons of tap water which act as moderator 
and shield. Immersed in the water is a lattice 
of watertight aluminium tubes held in place by 
two grid plates. Natural uranium fuel, in the 
form of aluminium jacketed slugs, is placed in 





** Nuclear-Chicago ”’ student nuclear engineering laboratory with sub-critical reactor, scintillation 


, scintillation detector and gamma-ray 
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the tubes. A neutron source, such as plutonium 
mixed with beryllium, is generally placed at the 
centre of the lattice, but can be positioned at any 
point within the structure for experimental 
purposes. The reactor in operation weighs 
somewhat less than 5 tons. Included with the 
reactor is a transparent dust and safety cover, a 
calibrated source positioning mechanism, foil 
handling and positioning equipment, source 
handling apparatus, and a port for an external 
neutron source such as a Van de Graaff generator. 
The entire assembly is installed at the job site 
with a platform and walkway which provides 
easy access to the reactor interior and distributes 
the weight of the assembly over a reasonable 
area. 

A manual of more than thirty nuclear experi- 
ments is provided with a complete package 
consisting of the reactor and the associated 
nuclear instruments. The experiments are divi- 
ded into three groups. The first set is designed 
to familiarise students with basic nuclear detecting 
and measuring devices and analytical methods. 
The second set covers methods and procedures 
used to determine the properties and behaviour 
of particles and radiations. The third set covers 
actual reactor experiments and determinations on 
neutron flux, neutron activation, and other 
reactor properties. 

The lattice of the reactor consists of two grid 
plates which hold and position 275 aluminium 
tubes 1-25in in diameter by 43in long arranged 
in a hexagonal pattern. The wall thickness of 
the tubes is 0:035in. The tubes are designed to 
hold lin diameter by 8in long natural uranium 
slugs which are available to American schools 
under the A.E.C. assistance programme. These 
slugs are cased in aluminium. The total weight 
of the natural uranium is 5500 Ib. 

The plutonium-beryllium sources are loaned 
by the Mound Laboratories of the A.E.C. to 
schools without charge and are generally recom- 
mended for use in sub-critical reactors. They 
have a long half-life (24,000 years) and emit less 
than 0-7 gamma for one neutron. The A.E.C. 
will furnish up to 5 curies of plutonium-beryllium 
to schools. The source is supplied in one curie 
sizes 1-02in in diameter by 1-3in high. Radium- 
beryllium and polonium-beryllium sources are 
also available. The central region flux of the 
reactor using a one curie plutonium-beryllium 
source is approximately 10* neutrons per square 
centimetre per second. 


HiGH VOLTAGE ENGINEERING CORPORATION 


A new Van de Graaff particle accelerator 
designed especially for pulsed neutron output in 
conjunction with sub-critical assemblies, reactor 
design studies and nuclear engineering training, 
was announced by the High Voltage Engineering 
Corporation, of Burlington, Massachusetts, at 
the exhibition. The compact positive-ion accel- 
erator, illustrated below, was developed as a 
result of studies conducted in co-operation with 
physicists and educators throughout the United 
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States, many of whom are presently working with 
reactor sub-critical assemblies. The so-called 
model “* PN-250”’ has an energy rating of 0-25 
MeV, nominal, with ion current during pulse of 
50 microamperes, nominal. The pulse length 
is 100 microseconds; this figure, however, is 
adjustable to pulse lengths in the 25-250 micro- 
second range at the option of the user. The 
pulse rise and decay time is less than 5 micro- 
seconds, with a pulse repetition rate of 400 pulses 
per second, nominal and synchronous with the 
alternator supplying the ion-source power. The 
weight of the new accelerator is 1200 lb. 

The firm’s display this year also stressed the 
utilisation of specially designed Van de Graaff 
accelerators as injectors for very high-energy 
electro-nuclear machines. At the Brookhaven 
National Laboratory, a 4MeV Van de Graaff 
accelerator has consistently demonstrated its 
reliability and precision, operating as a pulsed 
proton source to the 3BeV Cosmotron on an 
uninterrupted daily schedule for periods of 
several weeks in duration. A similar machine 
has been supplied to the French atomic energy 
laboratory at Saclay. Smaller Van de Graaff 
electron accelerators, in the 1 to 3MeV range, 
are designed as pulsed injectors to electron linear 
accelerators and synchrotrons at the Massachu- 
setts Institute of Technology, Cornell University, 
and the University of Bonn. 

Until recently, the practical maximum particle 
energy attainable with a Van de Graaff was 
between 6 and 8MeV. To increase the particle- 
energy range of the Van de Graaff, a new design 
principle has now been put to work in a 1OMeV 
tandem Van de Graaff, the prototype of which 
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0-25MeV Van de Graaff particle accelerator for use in conjunction with sub-critical ; 
and for training purposes — 


10MeV tandem Van de Graaff particle accelerator during shop erection at the High Voltage 
Engineering Corporation 


was ordered by Atomic Energy of Cané 


Limited, for their Chalk River establisina 
With this new design, physicists expert to) © 
able to explore nuclear regions hitherto unatyy 
able with normal techniques of particle accin 
n. A model of this machine was evhibity; 
Chicago, and the shop assembly of the generar © 


tion. 


is shown above. 


The new tandem design doubles the wi ” 
range of energy obtainable with the Vay % 
Graaff type of accelerator, while retaining y 
advantages of energy homogeneity, exck © 
beam collimation, low radiation backgrouw | 
continuous control of beam intensity and sim) 7 
city of operation and maintenance. In addite 7 
the tandem design has the following distin ~ 
advantages in many research projects. Tris 7 


source is at ground potential and is outside 





pressurised region of the machine. This mi 
possible the development of sources for ha 7 
ions, for pre-acceleration analysis of ions,a 7 
for pulsing and bunching. Any of these ca! 7 
accomplished without restriction due t% 7 
limitations of space, electric power, coi | 


vacuum pumping and accessibility. Furs 
more, the high-voltage terminal contain 


minimum of apparatus. Except for the elec | 
stripping canal, there is virtually no appa | 
within the high-voltage terminal of the tani — 
Van de Graaff. Consequently, it is seit > 


necessary to open the pressure vessel for servi 
or adjustments, 

There follow some of the new ft 
of research which can be opened by the !0M 
tandem Van de Graaff machine. 

(a) Freedom from restrictions formerly 


posed by limited particle energy permits detat = 
studies of nuclear-energy levels of isotopes 0" 


made through the entire periodic table. 


(b) The energy homogeneity and the rang 


energy selection allow the same instrument 


to be used throughout a systematic exploratioty 


levels, using the independent particle mod 


x 


light nuclei and the collective model for 1] 


isotopes; this minimises the effect of system 
discrepancies among experimental set-ups. 

(c) The high bombarding energies aval® 
from this machine provide means for 6 


reversible nuclear reactions to check cum: 
theories of nuclear structure; likewise, the (U3 


and (p.d.) stripping and inverse stripping F 


cesses can be studied in great detail, with ®7 


choice of reaction parameters. ; é 
_ (d) These high bombarding energies al ® 
in the study of endothermic reaction tres™ 
for the accurate determination of the mas#% 
nuclei; they also make it possible t0 
relatively high yields of radioactive isotop® 
the analysis of decay characteristics. . 

_(e) The combination of high bombarding ® 
gies and broad energy range provides fi 
reaction selection, thus contributing to #” 
effective study of compound nuclel. 

(f) The very broad mono-energetic 0 
spectrum (from a few keV to 27MeV) ovat" 
Permits a systematic study of neutron *"> 
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tions and neutron-produced nuclear reactions 
erto unobtainable. : 
g) The characteristics of this machine allow 
damental particle reactions to be carried out 
much higher particle energies than possible 
ore, yet with the same precision that has been 
und necessary for data analysis. ‘ 
fh) High pulsed beam currents and a wide 
nge of pulse characteristics are, in principle, 
jevable because the ion source Is external, and 
se and power limitations are removed from 
ing or bunching equipment; and ; 
i) The feasibility of accelerating heavy ions 
ns new research areas; because the traditional 
angement of heavy target nucleus and light 
barding ion can now be reversed, a new 
nge of scattering angles can be investigated. 
he voltage-generating assembly of the machine 
mprises two columns, each of 144in insulating 
sth, which are mounted horizontally with a 
nmon high-voltage terminal. Each column 
sists of electrically insulated equipotential 
nes and their’ associated voltage-dividing 
istors. In one column are incorporated the 
arging belt, charging-belt spacers, gradient 
and insulating control cords for high- 
Jtage terminal components. The columns are 
punted on the two end flanges of the pressure 
sse| and can be individually withdrawn on 
heeled carriages. On one of the end flanges are 
mounted the belt-drive motor, charge- 
sferral means, control selsyns, and electrical 
nections. Normal service is performed through 
cess portals on the side of the pressure vessel, 
hout accelerator disassembly. 
he steel pressure vessel is approximately 8ft 
diameter and 34ft long, and is constructed in 
ordance with the A.S.M.E. Code Regulations 
Unfired Pressure Vessels. Included with 
s vessel are a pressure gauge, relief valve, 
ernal piping connections, access portals, 
erating voltmeter, corona-point assembly and 
ter-cooling coils. 
In this new machine, negative ions are accelera- 
4 to the high voltage terminal, converted to 
sitive ions by an electron-stripping process, 
d subsequently accelerated to ground potential. 
e negative ions are produced from an intense 
sitive-ion beam at ground potential, the beam 
focused and accelerated into a gas chamber 
here the ions acquire an excess of electrons. 
er additional focusing, energy analysis, and 
-acceleration, the negative-ion beam is in- 
ted into the Van de Graaff and accelerated to 
high-voltage terminal. The power supplies 
d controls for this negative-ion source are all at 
pund potential. They are situated on the 
heeled carriage, near the negative-ion source. 
xiliary vacuum pumping equipment is included 
pump the electron-capture chamber and ion- 
Tce region. 
Both the negative- and positive-ion acceleration 
bes are multiple-section in design, with highly 
iffed electrodes of proper geometry and spacing 
obtain uniform acceleration and precise 
sing of the ion beams. A highly polished 
inless steel terminal connects the two voltage- 
erating columns electrostatically. Inside the 
inal region are included the charging belt 
ley with a built-in permanent-magnet alterna- 
for terminal power and the electron-stripping 
amber with its remotely-operated controls. 


ATOMIC ENERGY OF CANADA 


A large gamma radiation cell was demonstrated 
the stand of Atomic Energy of Canada 
mited, of Ottawa. The high radiation fields 
licated below occur when this so-called 
ammacel] 220 *’ is loaded with sufficient cobalt 


the mid-point of the irradiation cavity when the 
vity is in the irradiate position. If the mid- 
int dose rate is greater than 10° réntgens per 
r, the fields in the irradiation cavity and 

al to the unit are increased proportionally. 
hen the cell is used to cover fields within the 
fadiation cavity a cobalt source activity of 
80 curies (nominal) produces a mid-point dose- 
© of 10° rontgens per hour. The dose-rate 
top centre of the irradiation cavity is 23 per 
nt less than that at the mid-point, whereas the 
se-rate at the wall of the cavity opposite the 
“Point is 21 per cent higher than that at the 
“-point. The dose-rate in the irradiation 
ity while in the load-unload position is 


to provide a dosage of 10° réntgens per hour - 
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2-4 milliréntgens per hour per 10° réntgen per 
hour at the mid-point. 

When the cell is in use, the average external 
field 1m from the centre of source is 0-18 mr 
per hour, the maximum field Im _ from 
the centre of source is 0-73 mr per hour, and 
the average field Scm from the operating face of 
the unit is 1-0 mr per hour. These fields occur 
when the cavity is in the irradiate position. The 
fields are considerably reduced when the cavity 
is in the load-unload position. The “ Gamma- 
cell ’’ capacity cannot be stated as a fixed value 
as it is dependent on various factors to be stipu- 
lated by the user in conjunction with the atomic 
energy regulations within his country. These 
factors include: 

(a) Maximum fields permissible external to the 
unit; 

(6) Whether accessibility to the unit is restric- 
ted; and 

(c) Estimated working time adjacent to the 
unit. 

The radiation fields given above are used to 
calculate capacity dependent on several example 
conditions. 





Mid-point 
dose rate 
(r/hr) 


1-1 x 10° 


Nominal 
Curies, 
CO 60 
13,000 


Limiting Conditions 





(1) The average radiation field at Im 
from the mid-point of the source 
shall not exceed 2 mr per hour 
and the maximum shal! net exceed 
10 mr per hour over localised areas. 

(2) The average radiation field at Ift) 1-25» 10° 
from surface of the unit shall not 
exceed 5 mr per hour. 

(3) The average field to the major portion 
of the operator’s body shal! not ex- 

mr per hour. It is assumed! } 

that the field at Ift from the surface 
of the unit is that received by the) 

| | 


major portion of the body. 

METALS AND CONTROLS CORPORATION 

The current activities of private American 
firms in the field of manufacturing fuel elements 
and other reactor components were well illus- 
trated by the display of the Nuclear Products 
Division of the Metals and Controls Corporation, 
of Attleboro, Massachusetts. That company 
made history in 1952 by constructing a privately- 
owned production facility for the manufacture 
of fuel elements. This was the first time that 
production quantities of uranium-235 had been 
fabricated outside of A.E.C. facilities. 

A wealth of nuclear material and fuel element 
manufacturing experience has been acquired. 
High quality fuel elements have been produced in 
wire, plate, tube, foil, rod, and disc forms. Core 
structural components are also produced, and 
nuclear research and development projects are a 
continuing activity. As a result of this experi- 
ence, the Nuclear Products Division is now a well- 
qualified source of supply for a variety of nuclear 
fuel forms in quantities ranging from single 
elements to complete cores. Among the many 
reactors employing the firm’s products are the 
Thermal Test Reactor at the Knolls Atomic 
Power Laboratory, the Battelle Memorial Insti- 
tute Research Reactor, submarine reactor proto- 
types and naval propulsion units. 

To meet the varied requirements of scientists 
and engineers exploring the nucleus, fissionable 
materials are produced in wire, rod, tube, disc 
and plate forms for experimental uses. Included 
in the many materials that have been shaped are 
uranium, its oxides and alloys, thorium and 
thorium oxide, zirconium, aluminium, hafnium 
and stainless steel. Fuel elements fabricated in 
rod, tube, plate and other forms have been 
installed in over twenty reactors and critical 
assemblies. 

A particularly interesting development ex- 
hibited was the so-called “ Island PT ” fuel strip, 
These strips are thin sheets of uranium or uranium 
alloy clad with corrosion resistant materials 
through a newly developed solid-phase bonding 
process. (The cold bonding method is fully 
described in the U.S. Patents 2,691,815; 2,713,011; 
2,700,907; 2,709,142; 2,753,623.) The complete 
surrounding of the fuel core by the cladding 
material is achieved by an unusually large degree 
of plastic deformation; i.e., without recess 
machining or picture framing. The strips are 
adaptable for use in critical assemblies, since 
they can be formed into a variety of configura- 
tions as well as being resistant to corrosion and 
high temperatures. The production of “ Island 


15,000 





2-5 = 10° 29,000 
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PT” elements takes place in three distinct stages. 
In the first stage the metal strips are carefully 
cleaned to remove all surface contamination. 
Soon after the cleaning stage the components are 
guided into a rolling mill for a heavy reduction 
pass, resulting in a “ green” bond. In the third 
bonding step the rolled strip is sintered to convert 
the “green” bond to a final bond of great 
strength, then precision rolled to finished thick- 
ness, X-rayed to locate the core outline, trimmed 
or stamped out to final dimensions, autoclave 
tested and finally inspected. 

These fuel strips are well suited for critical 
assemblies and reactor experiments requiring a 
corrosion resistant, uranium containing element. 
The particular advantages of this element are: 
(1) Low cost, even in small quantities, due to the 
elimination of expensive machining, packaging 
and evacuation associated with hot roll bonding. 
In large quantities there are further savings due 
to the adaptability of process to semi-automation. 
(2) Superior handling qualities compared to bare 
foil, plastic-coated foil and ceramic-clad fuel 
elements. (3) Superior performance at high 
temperature and thermal cycling. (4) Com- 
pletely bonded cladding and absence of thick 
“ hot-bonding ” diffusion boundary. 


BERYLLIUM CORPORATION 


Various examples of the nuclear applications 
of beryllium metal were displayed by the Beryl- 
lium Corporation, of Reading, Pennsylvania. 
The opening of the Nuclear Division of the firm 
in July, 1957, marked the completion of the first 
privately financed facility for the quantity 
production of beryllium metal. Initially, pro- 
duction will be concentrated on nuclear grade 
beryllium metal for use in reactors. 

The largest presently known and proven 
application of beryllium metal is its use as a 
moderator and reflector material in nuclear 
reactors. Beryllium is an outstanding reflecting 
material due to its low neutron absorption cross 
section. This means that when a neutron from 
the fissioning fuel strikes a beryllium nucleus, it is 
more likely to rebound than to be absorbed. If 
a reactor core is surrounded by a beryllium 
reflector, escaping neutrons will tend to bounce 
back into the arena of fission. Low atomic 
weight together with low neutron absorption are 
reasons for the exceptionally good performance 
of beryllium as a moderator. In some reactors, 
the moderator envelops the fuel elements; in 
others, fuel and moderator are actually mixed. 
In either design, a fast moving liberated neutron 
will enter the retarding medium. Unless the 
moderator has a low neutron absorption cross 
section, too many neutrons will be lost by 
assimilation in non-fissionable material. 

In any comparison of materials based upon 
moderating qualities, beryllium and beryllium 
oxide both rank high. Beryllium has the further 
distinction of being the only metallic element in 
the list of suitable moderators. Being light, and 
at the same time a highly efficient moderator, the 
metal has particular value where it is desirable to 
save space and weight. To date, the relatively 
high cost of nuclear grade metal has limited the 
use of beryllium in nuclear energy projects. 
Other materials, such as graphite and heavy 
water, have figured more prominently in existing 
reactors. Even so, beryllium has not been 
neglected. It is used in the Materials Testing 
Reactor (MTR) and in the Submarine Inter- 
mediate Reactor (SIR) aboard the U.S.S. “ Sea 
Wolf.” Beryllium oxide serves as a reflecting 
material in the Bulk Shielding Facility poe 
Pool), the Low Power Water Boiler (LOPO) an 
the High Power Water Boiler (HYPO). 

Beryllium metal is now commercially available 
as technical grade and high purity grade beads, 
and as nuclear grade cast billets and powder, 
Limited quantities of shapes produced by 
powdered metal techniques utilising nuclear grade 
powder are also available. Recently, hot pressed 
shapes of nuclear grade beryllium theaad.. avail- 
able in sizes up to approximately 12in diameter 
by 24in long. Laboratory quantities of extru- 
sions and flat rolled products have been produced 
for research purposes. However, much addi- 
tional work is necessary in order to perfect 
fabricating techniques and establish minimum 
mechanical property values. 

(To be continued) 
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Personal and Business a. 


Appointments 


Mr. A. M. Goptey has been appointed manager 
of export sales of Auto Diesels, Ltd. 


Mr. CuLeMent P. CoLuer has been appointed 
production controller of Small and Parkes, Ltd. 


Mr. A. E. Morton has been appointed home sales 
manager and publicity manager of Mathew Brothers. 


Mr. A. D. Jenkins, A.M.I.E.E., has been appointed 
divisional chief engineer, Smiths Industrial Instru- 
ments, Ltd. 

THe InstiruTe OF Merats has announced that 
Marshal of the Royal Air Force Lord Tedder, has 
been elected president. 

Mr. R. S. Lock has been appointed secretary of 
A. Reyrolle and Co., Ltd., in succession to Mr. G. J. 
Dodgson who is to retire on May 31. 


Mr. S. E. CLorwortny has been elected president 
of the Aluminium Development Association for 
1958-59. Dr. Maurice Cook has been elected vice- 
president. 

INTERNATIONAL HARVESTER COMPANY OF GREAT 
BrirAin, Ltd., announces that Mr. Brooks McCormick 
has been elected a director of the International 
Harvester Company. 

British ROAD SERVICES announces that Mr. I. F.C. 
Beswick, has been appointed divisional engineer, 
north western division, British Road Services, in 
succession to Mr. W. H. Smith. 


Mr. H. C. JOHNSON, general manager Eastern 
Region, British Railways, has been appointed a 
member of the British Railways Productivity Council 
in succession to the late Mr. C. K. Bird. 


SCAFFOLDING (GREAT BriTAlIN), Ltd., has announced 
the appointment of Mr. J. Scowen as manager of 
its Newcastle branch. The telephone number of the 
branch has been changed to Newcastle 65-6462. 


HUNTINGTON, HEBERLEIN AND Co., Ltd., has 
announced that Mr. A. T. Rogers, chief engineer, 
and Mr. R. F. Jennings, in charge of the sinter 
section, have been appointed technical directors. 


Mr. L. E. Wittson has been appointed assistant 
sales manager of the Skefko Ball Bearing Company, 
Ltd., Luton. He has been succeeded as manager of the 
company’s Southampton office by Mr. G. T. Boden. 

Ma. H. H. Gort, A.M.I.Mech.E., chief engineer, 
reactor design, in the industrial power branch of the 
Atomic Energy Authority, has been appointed 
nuclear plant design engineer of the Central Electricity 
Generating Board. 

THe NATIONAL INSPECTION COUNCIL FOR ELEC- 
TRICAL INSTALLATION CONTRACTING has appointed 
Mr. M. J. Pryor as its inspecting engineer for the 
South Wales area, Monmouthshire, Herefordshire 
and part of Gloucestershire. 


THe MINISTRY OF TRANSPORT AND CIVIL AVIATION 
has announced that Mr. Richard Nugent, M.P., and 
Mr. Airey Neave, M.P., joint parliamentary secre- 
taries to the ministry, have appointed Mr. R. W. 
Elliott as their parliamentary private secretary. 


WruiaM Jessop AND Sons, Ltd., and its associated 
company, J. J. SAVILLE AND Co., Ltd., have announced 
the appointment of Mr. D. Milne as secretary in 
succession to the late Mr. F. Briggs. Mr. J. V. 
Gregory has been appointed assistant secretary. 


ENGLISH ABRASIVES CORPORATION, Ltd., states that 
it has established a central administrative office at 
Marsh Lane, Tottenham, London, N.17, and that all 
correspondence for its subsidiary companies, Thos. 
Goldsworthy and Sons, Ltd., Helvetia Abrasives 
Company, Ltd., and London Abrasives, Ltd., should 
in future be directed to this address. Mr. H. L. Steer 
is responsible for home sales activities and Mr. V. L. 
Stevens is responsible for export sales activities. Mr. 
H. Gaunt is secretary of the Corporation. 


Tue British THomMson-Houston ComMPANy, Lid., 
announces the following appointments : Mr. F. C. 
Barford, M.LE.E., has been appointed manager of 
the small industrial machines department, Black- 
heath, Birmingham, and has been s as 

, Birmingham district, by Mr. K. J. Clarke, 
A.M.LE.E. Mr. W. J. Wilson, A.M.LE.E., has 
been inted to succeed Mr. Clarke as manager, 
Sheffield district. Mr. J. N. Griffiths has been 
a = manager, Leeds district, in succession to 


Expanprre Lid., has announced the following 
appointments ; Mr. T. Pooley has been appointed 
deputy managing director ; Mr. E. L. Townsend has 
been appointed director in charge of overseas 
developments ; Mr. J. M. Robb, manager of the 
overseas division, has been appointed general 
manager Expandite (Australia) (Pty.), Ltd., and will 
be taking up the post in Australia about July ; Mr. 
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J. H. Humphries has been appointed area manager, 
Scotland, and Mr. A. W. Moignard has been 
appointed assistant area manager for south-east 
England. 


Business Announcements 


Lorp Dubey G. Gorvon, chairman of the Hadfield 
Group of companies, is touring Canada and North 
America. 

STERLING WHEELBARROW COMPANY announces 
that its name has been changed to Sterling National 
Industries Inc., Milwaukee 14, Wisconsin, U.S.A. 


DRUMMOND AsquITH (SALES), Ltd., states that the 
address of its Glasgow branch office is 40, West Nile 
Street, Glasgow (telephone, Central 0922). 


W. T. HENLEY’s TELEGRAPH WorKS COMPANY, 
Ltd., states that its engineering sales department 
has moved to 59-62, High Holborn, London, W.C.1. 


FONADEK (BRANSEN), Ltd., Harborne, Birmingham, 
has moved its London offices from 69, Wigmore 
Street, W.1, to 442, Chiswick High Road, W.4 
(telephone, Chiswick 8561). 

JACKSON AND BRADWELL, Ltd., has announced that 
it will move from 32, Paradise Street, Birmingham, 1, 
to Grove House, Sutton New Road, Birmingham, 23 
(telephone, Erdington 7411-2), on May 10. 


STEIN AND ATKINSON, Ltd., states that it is to cease 
the manufacture of rotary and end tilting rotary 
melting furnaces and that its drawings and designs 
have been acquired by the Monometer Manufacturing 
Company, Ltd. 

Exkco E.ectronics, Ltd., and GEORGE KENT, Ltd., 
state that they are now offering their joint services 
for the contracting, engineering and manufacture of 
over-all instrumentation schemes for both power and 
research reactors. 


THOMAS WHITE AND Sons, Ltd., Laighpark, Paisley, 
Scotland, announces that it has acquired the manu- 
facturing rights for the knife and shear blade auto- 
matic grinding machines formerly marketed by Luke 
and Spencer Ltd., Altrincham, Cheshire. 


SULZER Bros. (LONDON), Ltd., 31, Bedford Square, 
London, W.C.1, states that its telephone number has 
been changed to Museum 7890. The address of its 
heating ‘and ventilating division has been changed to 
12, Dyott Street, London, W.C.1 (telephone Covent 
Garden 3381). 


NEWTON CHAMBERS AND Co., Ltd., Thorncliffe 
near Sheffield, has entered into a licence agree- 
ment with the Struthers Wells Corporation, Warren, 
Pennsylvania, U.S.A., for the manufacture of 
Struthers Wells equipment designed for industrial 
heating at high temperatures. 

CLARKE, CHAPMAN AND Co., Ltd., announces that 
it is to resume the production of electric level luffing 
ship’s deck cranes and that the cranes can either 
revolve round a fixed centre post, be fixed to a base 
plate in the deck, or have a travelling carriage to 
provide athwartship movement. 


FERRANTI, Ltd., announces that, with effect from 
June 1, it will relinquish the manufacture, marketing 
and servicing of some models of domestic heating 
appliances, and that in future these appliances will be 
manufactured by E. K. Cole, Ltd. These appliances 
include the “ Firestreak”’’ wall fire, ‘* Mistral” 
convector, “ Flamera’’ coal fire, and “ Victor” 
lightweight portable and bathroom fires. 


MARSHALL SONS AND Co., Ltd., Britannia 
Works, Gainsborough, announces that it has con- 
cluded a licence ment with the Cleaver-Brooks 
Company of Milwaukee, Wisconsin, U.S.A., to 
manufacture packaged steam and hot water gener- 
ators. The agreement is for the manufacture of a 
range of oil burning fire tube units, of four pass 
design, from 5001b to 20,000 Ib of steam per hour 
capacity at pressures up to 250 lb per square inch 
gauge. 

RESEARCH AND CONTROL INSTRUMENTS, Ltd., Instru- 
ment House, 207, King’s Cross Road, London, W.C.1 
(telephone Terminus 8444), announces that it has 
commenced operations on May 1, becoming the sole 
distributor in the United Kingdom for the electronic 
instruments and scientific equipment hitherto mar- 
wont tang ote omg ( h and Control 
Instruments Division). The new company is respon- 
sible for the maintenance of existing Philips equip- 
ment and its field staff is supported from a Service 
Department and Stores located at 49, Temperley 
Road, Balham, London, S.W.12 (te Battersea 
9166 and 9197). In addition, it will distribute in 
Great Britain the industrial X-ray equipment manu- 
factured by C. H. F. Miiller A.G., Hamburg, and 
rea diffraction and spectographic equipment made 
by Norelco (U.S.A.). Research and Control Instru- 





ments, Ltd., has been appointed sole distri, mmm 
responsible for the sale and iervican of Mul.” at 
electronic measuring instruments and a 
chemical apparatus in the United K ingdom, ani 
also handle electronic instruments made by Ekin 
Spezial A.G., of Hamburg. Mr. R. H. Coot 
been appointed a director and general manage 4 79 
Research and Control Instruments, Ltd, ‘= 


Contracts 


J. FENWICK AND Co., Pty., Ltd., Sydne * in 
has placed an order with Seawork, Lid. “opp a th 


Hydroconic design, to be built by T. Mitchison fo pa 
Gateshead-on-Tyne. Propulsion will red fo 
“ JLSGMR.6”" Mirrlees diesel engines dim ae 
through a Modern Wheel Drive reduction gearho, 
Miscellanea 
ANTIBIOTIC PLANT.—A_ pharmaceutical ply ‘4 


occupying a 16-acre site bordering the Gospor. 
Fareham road, has been built by Cyanami ; 
Great Britain, Ltd., for its Lederle Laboratos 
Division. The single-storey factory has a floor, 
of 67,000 square feet and two 100ft clear spans x 
has been designed and developed by CA‘ d 
(Industrial Developments), Ltd. j 


REFRIGERATION JuBILEE.—The April issue ¢ 9am ar 


Modern Refrigeration and Air Control News is; dr 
diamond jubilee number celebrating the compli th 
of sixty years of continuous publication. The volux a 
in addition to the usual articles, contains messy up 
from the leaders of the refrigeration industry ani; ro 
number of articles dealing with progress in refrign ro 
tion, while another section consists of reports des siv 
tive of the progress made by individual firms wi ~ ro 
the machinery and insulation industries. be th 

BRITISH ENGINEERS ASSOCIATION.—The Brit game Of 
Engineers Association held its annual luncheon,» ~ be 
London, on Thursday of last week, with Sir Edw = wi 
Thompson, the president, in the chair. The princy pa 
guest was Viscount Chandos who spoke after” be 
luncheon about some of the problems of the propo 7 to 
European Free Trade Area. One of the impona = th 
considerations, Viscount Chandos said, was whet’ os 





a member-country would have the right to take sip 
to protect its currency at a given exchange rate. | 
would be impossible, he asserted, to have free tnt ~ an 


without free exchange. x le 


SULPHUR BURNER.—We are informed by t ame |. 
Kestner Evaporator and Engineering Company, Lit” fr 
that it has developed the Kestner spray type sulpit ~ be 
burner, which consists essentially of a specail ~ ar 
designed atomiser and combustion chamber, gene — th 
ing the sulphur dioxide at high concentration. li 7 au 
claimed that the new burner has a high turn-dow © de 
ratio, since the sulphur feed rate may be varied owt” tu 


wide range by manipulating a feed control vat ~ 

burner gas containing up to 18 per cent sulpit ” 

dioxide by volume may be readily obtained. Th” 

unit may be operated under any back pres ™ x 

normally required. y 
INSTITUTION OF STRUCTURAL ENGINEERS.—A! 8 

recent annual dinner of the Institution of Structut” 

Engineers, the president, Professor Sir Alfred Pugs 

announced that H.R.H. Prince Philip, Duke © th 

Edinburgh, had been elected to honorary Dersa pe 

The president announced also the Institutio) in 

decision to establish a “ Maitland lecture” 3 & w 

annual competition for members and asso 

members. The lecture may deal with research, dese 

or construction in the field of structural engine’ 

with special reference to new developments. 

award for the lecture will be the Maitland sit 

medal and a premium of £100. This lecture is te) 

initiated to signify appreciation of the work of Mat 

R. F. Maitland who has been secretary of the Insi# 

tion since 1930. ; 
INSTITUTE OF FUEL.—The annual luncheon of &§ 

Institute of Fuel was held on Thursday, April 4) 

at the Connaught Rooms, Great Queen Street, ee’ . 

way, London, W.C.2, and was attended by over 

members and guests. The president p' o 

toast of “ The Guests *” and presented the first Bat 

Wheeler medal and prize to Mr. A. M. Freeda 

for his paper “ Experience with the Humidificat® 

of Combustion Air to Prevent Boiler Fouling. wi 


H. McNeil also presented Lord McGowan wil! -- 
past-president’s badge, and made mention of a 
establishment of a memorial award, in ‘ f : 
tion of the late Dr. G. E. Foxwell which would® z 
u or educational purposes. P 

had a word to say concerning the growth of & : 
Institute, the formation of a group in the . 
and a South-East London section. Mr. W. L. iy . 


replied and made the subject of his ren 
activities of the City, including banks, 
shipping and commodity markets, 
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British Patent Specifications 


. invention is communicated from abroad the name and 
: th mmunicator are printed in italics. When an 
ver el eg lustrated the specification is without drawings 
abridgme te » is the date of application; the second date, 
The oate 1 of the abridgment, is the date of publication of the 
yl the ag ification. Copies of specifications may be obtained 
— 9 < ot Office Sales Branch, 15, Southampton Buildings, 
at the Patent ~ acery Lane, W.C.2, 3s. 6d. each. 


MINING ENGINEERING 


Jovember 26, 1954.—ENDLESS CONVEYOR 
a Coal Industry (Patents), Ltd., Hobart 
House, London, S.W.1. (inventor : Colin 

e. 
oy relates to endless conveyor systems, 
including cable-belt conveyors of the kind wherein 
the belt is supported on cables or wire ropes running 
arallel to the belt. Its object is to provide means 
for delivering material relatively smoothly and gently 
on to the belt of the conveyor. Referring to the 
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ing, aconveyor belt A is supported by shoes on 
spe wire ropes B, the normal run of the belt 
and ropes being horizontal. The rope passes over a 
drum C where the belt is taken off the ropes and raised 
through an incline of an angle of 8 deg. or 9 deg. to 
a high level, where it runs on a drum D. During its 
upward movement the belt is unsupported by the 
rope, but alternative support is provided by a series of 
rollers Eand F, G and H, &c., which are of progres- 
sively decreasing diameter to the smallest roller J. The 
rollers E and F are dimensioned and designed so 
that they act as a support for the shoes on each side 
of the belt. To provide additional support for the 
belt two additional rollers K and L are provided, 
which are arranged to bear directly against the inner 
part of the belt shoe on each side of belt. As the 
belt passes over drum D the material is tipped off on 
to a scraper-chain conveyor N below and parallel to 
the belt and this can also receive material from one 
or more auxiliary transverse conveyors. The scraper- 
conveyor delivers the material which it receives back 
on to the belt A, which is led from drum D round 
another drum O back into a horizontal position at the 
level corresponding to the original level shown at 
the right-hand side of the drawing, so as to pass 
beneath the scraper conveyor and receive material 
from the delivery end of it. The vertical distance 
between the left-hand end of the scraper-conveyor N 
and the belt A is very small, so that in this way all 
the material, both from the main belt A and from the 
auxiliary transverse conveyor or conveyors, is 
delivered relatively gently and without undue dis- 
turbance on to the belt A.—April 2, 1958. 


ROAD TRANSPORT 


792,698. February 1, 1956.—ENGINE COOLING 
ARRANGEMENTS IN MoToR VEHICLES, The 
Daimler-Benz Aktiengesellschaft,  Stuttgart- 
Untertiirkheim, Germany. : 

This invention concerns improvements relating to 
the cooling arrangements of engines in motor vehicles, 
particularly commercial vehicles. An object of the 
invention is to achieve effective cooling in conjunction 
with favourable utilisation of space. The motor 
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Vehicle according to the invention has a liquid-cooled 
engine arranged at the front in advance of the 
driver S seat and has radiators A and B, one on each 
Side of the front portion of the engine with their 
Cooling surfaces extending transversely of the direction 
of travel. The two radiators each have a blower or 
fan disposed in front of them. Preferably, pressure 
blowers are used, but fans may be em . The 
blowers or fans may be driven from the engine through 
@commou belt or chain drive.—April 2, 1958, 
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ELECTRICAL ENGINEERING 


791,786, February 28, 1956.—Heat Derectinc 
ELECTRIC CABLE, Specialties Development Cor- 
poration, 675, Main Street, Belleville, 9, New 
Jersey, U.S.A. 

The invention relates to a heat and flame-detecting 
cable in which electrically conductive elements are 
separated by a mass of material which acts as an 
insulator at a given temperature and becomes elec- 
trically conductive at another temperature. Referring 
to the drawing, there is shown a heat or flame-detect- 
ing cable A and an end connector B for the cable. 
The cable comprises an electrically conductive 
uninsulated bendable tube C having a bore D, an 
annular mass E of ceramic-like, thermistor material 
surrounding the tube C and an electrically conductive 
bendable tube or sheeth F surrounding the mass E. 
The tubes C and F are coaxial and substantially co- 
extensive in length and the mass closely engages the 
same, and acts as an insulator at a given temperature 
and is electrically conductive at another temperature. 
This material may be of the type disclosed in Specifi- 
cation No. 705,288. The connector B generally comp- 
rises an electrically conductive tubular body G in 
connection with the tube F, and an electrically 
conductive pin or rod H extending axially within 
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the body and centrally located therein, but 
insulated therefrom and in electrical connection 
with the tube C. The cable and connector 
assembly in this manner provide two conductors 
across which an electrical connection can be 
made when the material E becomes conductive 
to establish a circuit. The tubular body G comprises 
a metallic sleeve J formed with an apertured wall K 
at about the middle thereof wherein a mass of materia! 
L is positioned, such as electrically non-conductive 
glass, which supports the pin H and, if desired, forms 
a hermetic seal between the pin and the wall while 
insulating the pin therefrom ; and a metallic closure 
M having a tubular section N through which the cable 
A extends and having a flange O and a collar P fitting 
into the sleeve J and hermetically sealed thereto by 
soldering, welding or brazing the flange to the end of 
the sleeve. Solder or brazing material R electrically 
and structurally connects the tube F and the closure M 
and, if desired, forms a hermetic seal between these 
elements. The tube C is electrically connected to the 
pin H. In this manner, an airtight chamber S may 
be provided wherein the end of the cable A is located 
and is sealed against moisture getting into the material 
E within the tube F. If desired, this end of the tube 
may be further sealed by a glass bead 7 through which 
the tube C extends. In accordance with the invention, 
the zone affected by changes in temperature to render 
the same conductive is a relatively thin-walled 
cylindrical mass close to the inner wall of the sheath 
tube F, whereby heat flow is rapidly effected through 
the zone to be rendered conductive and produce a 
more rapid response than heretofore where penetra- 
tion to the centre of the mass was required. Also, 
the zone to be rendered conductive is uniform circum- 
ferentially, whereby a response in about the same time 
can be produced regardless of the angular ication 
of the temperature changing source.—M: 12, 1958, 


786,607. January 27, 1956.—AiR BLasT ELECTRIC 
Circurr Breakers, Aktiengesellschaft Brown, 
Boveri and Cie., Baden, Switzerland. 

With gas or air blast circuit breakers the pressure 
gas—for instance, air—which operates the breaker 
and is supplied from an exte yre air con- 
tainer and an compression pi is generally 
independent of the current which is to be interrupted. 
It is thus necessary, even with small currents which 
only require small amounts of air to use the entire 
quantity of air provided for the n rupturing 

, ee ant fe scans Gn eaten air and 

| t for pressure 
prog ee lh parts of the breaker to be 
stressed more than is necessary, Furthermore, there 
is also the possibility that with small currents the arc 
may be interrupted before the zero point is reached 

—e | this causes unnecessary over-voltages. 
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object of the invention is to provide a device which 
controls in a simple manner the pressure air flow 
directly by means of the current that is to be inter- 
rupted. Referring to the drawing, the interrupter 
consists of movable hollow contact A and stationary 
contact B. It is located in hollow insulator C, the 
interior D of which represents the switch chamber. 
Pressure air passes in the direction indicated by the 

















arrow to the contacts A and B, where, after the open- 
ing movement has commenced—this being effected 
by the action of the pressure air against the spring 
E—the arc is extinguished. The pressure air passes 
through the inside of contact A and then through 
space F in metallic chamber G mounted on insulator 
C, whereupon it reaches exhaust valve H. 
strength of the air flow depends upon the extent of 
the valve opening. The valve opening is controlled 
by a conductor loop J and linkage K. The conductor 
loop is located in the lead L to the contacts A and B. 
It consists of two rigid members M, which, by means 
of flexible pieces N are connected together and to the 
lead L to the contacts. The magnitude of the current 
flowing through the conductor loop determines the 
extent of the opening of the exhaust valve H, In the 
drawing a second interruptor O is indicated, the 
exhaust valve of which is controlled by the same con- 
ductor loop J and rodding. Spring R serves to close 
the exhaust valve H. Modified constructional forms 
= 9m shown in the specification.—November 20, 
1957. 


791,815. April 27, 1955.—E.vecrricALLy Driven 
TusBe EXPANDER TOOLS, Metropolitan-Vickers 
Electrical Company, Ltd., St. Paul’s Corner, 
1-3, St. Paul’s Churchyard, London, E.C.4, 
(inventor : Alfred Alexander Gregory.) 

The invention relates to tube expander tools having 
rollers pressed by a conical mandrel against the inner 
wall of the end of the tube and driven by an electric 
motor. It aims at an improved means for auto- 
matically stopping and reversing the motor in depend- 
ence upon a predetermined motor torque. As can 
be seen from the drawing, the mechanical part of 
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the tool comprises a portable electric motor and is 
acco! ted in a casing A, together with a reduc- 
tion gear for driving via a chuck B a tapered shaft C 
which carries the expander head and at its outer end 
astop nut D. The expander head includes a stop ring 
E and an arrangement of tapered rollers F, and is 
axially movable along the shaft C between the chuck 
and stop nut D. The motor is connected to a power 
current supply by terminals G and H via a control box 
J which houses electric control elements, including a 
meter having a settable pointer K. The ing of 
this pointer determines the value at which automatic 
reversal of the motor is required and an indicating 
pointer L is previded to afford an indication of the 
saan ue MUI torts deni naiine ime 
torque ‘ore uring operation of t 

expander. The start of the whole operation is con- 
trolled by a single switch having an actuating element 
M of trigger fashion protruding from a handle N of 
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the casing A. By means of the above described tool 
mechanical operations can be carried out in order to 
expand a tube end and secure it to a tube plate. First 
the expander head, comprising the tapered roller 
arrangement F, is pushed towards the lesser end of 
the shaft C until it abuts the stop nut D. The head 
is then inserted in the tube to be expanded until the 
stop ring E abuts the end of the tube. An axial 
pressure is applied and the trigger switch is pressed 
to start the motor which drives the tapered shaft. 
As the tapered shaft moves axially relative to the 
expander head, the effective diameter of the tapered 
roller arrangement increases, thereby causing expan- 
sion of the tube end. The increasing opposing torque 
causes an increase in the motor current, which is used 
to stop and reverse the motor automatically when 
the current, which is a measure of the torque, and, 
therefore, of the expansion achieved under given 
conditions, has reached a predetermined value. The 
manner in which this is effected by the automatic 
electric control of this invention, the circuit com- 
ponents required and their interconnection are 
described in the specification.—March 12, 1958. 


Launches and Trial Trips 


CLAN MATHESON, cargo liner; built by the 
Greenock Dockyard Company, Ltd., for the Clan 
Line Steamers, Ltd; length between perpendiculars 
465ft, breadth moulded 65ft 6in, depth moulded 
39ft 74in, gross tonnage 7800, deadweight 9760 tons 
on 27ft 3in mean draught, service speed 164 knots ; 
twelve passengers, five holds, bale capacity 572,000 
cubic feet, one 80-ton, two 40-ton, two 15-ton, four 
7-ton, ten 5-ton and two 3-ton derricks, electric 
winches ; three 220kW diesel-driven generators ; 
Wallsend-Doxford diaphragm opposed-piston oil 
engine, six cylinders, 750mm diameter by 2500mm 
combined stroke, 7500 b.h.p. at 103 r.p.m.—Trial, 
December 17 and 18. 

LONDON RESOLUTION, Oil tanker; built by the 
Furness Shipbuilding Company, Ltd., for London 
and Overseas Freighters, Ltd.; length between per- 
pendiculars 560ft, breadth moulded 80ft, depth 
moulded 42ft 3in, summer draught 32ft 44in, dead- 
weight 24,900 tons ; twenty-seven oil compartments, 
cathodic protection in nine centre tanks, one cargo 
pump room, three 1000 tons per hour turbine-driven 
centrifugal cargo pumps, three 150 tons per hour 
vertical steam stripping pumps ; two 325k'W turbo- 
generators, one 100kW diesel-driven generator ; one 
set of Richardsons Westgarth double-reduction 
geared turbines, 7300 s.h.p. at 100 propeller r.p.m., 
two Foster-Wheeler “ D” boilers supply steam at 
450 1b per square inch and 750 deg. Fah. Trial, 
December 18. 

KinG GerorGe, cargo ship; built at Belfast by 
Harland and Wolff, Ltd., for the King Line, Ltd.; 
length between perpendiculars 435ft, breadth moulded 
59ft, depth to shelter deck 39ft 9in, gross tonnage 
6000, deadweight 9500 tons; two complete steel 
decks, four holds and one deep tank, one 50-ton, one 
25-ton, four 10-ton and six 5-ton derricks ; electric 
winches ; three 125kW diesel-driven generators ; 
Harland-B. and W. single-acting, four-stroke diesel 
engine, six cylinders, 740mm diameter by 1500mm 
stroke, 115 r.p.m. Trial, December 19. 

CHICANOA, banana cargo and passenger liner ; 
built by Alexander Stephen and Sons, Ltd., for 
Elders and Fyffes, Ltd.; length between perpendicu- 
lars 390ft, breadth moulded 56ft 6in, depth to upper 
deck 35ft ; twelve passengers ; four insulated holds, 
eight 5-ton derricks, electric winches ; two 450kW 
geared turbo-generators, one 400kW diesel-driven 
generator ; one set of two-casing, double-reduction 
geared turbines, supplied with steam at 500 Ib per 
square inch and 790 deg. Fah. by two Babcock and 
Wilcox boilers. Launch, December 20. 

Apet TASMAN, cargo ship ; built by Hall Russell 
and Co., Ltd., for H.C.S. Coasters Pty., Ltd., Mel- 
bourne ; length between perpendiculars 290ft, 
breadth moulded 44ft 6in, depth moulded 22ft 3in, 
deadweight 3500 tons; two large holds, electric 
winches, derricks te lift 74 tons ; three 150kW diesel- 
driven generators ; one five-cylinder, two-stroke, 
trunk-piston Sulzer diesel engine, 2000 b.h.p. at 
155r.p.m. Trial, December 23 

British Aviator, oil tanker ; built at Wallsend 
by Swan, Hunter and Wigham Richardson, Ltd., for 
the B.P. Tanker Company, Ltd.; length between per- 
pendiculars 640ft, breadth moulded 86ft, depth 
moulded 49ft 3in, deadweight 34,500 tons on 37ft 
draught, service speed 15} knots ; thirty cargo oil 
tanks, one cargo pump room, three 850 tons per hour 
turbine-driven centrifugal pumps, two vertical steam- 
driven stripping pumps ; two 600kW turbo-altern- 
ators, one 150kW diesel-driven alternator ; one set 
of Wallsend gt A two-casing double-reduction 
geared turbines, 15,500 maximum s.h.p. at 108 pro- 
peller r.p.m., steam supplied at 600 lb per square inch 
and 850 deg. Fah. by two Ba and Wilcox 


“ Selectable Su erheat * boilers. Launch, December 
23. 
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Locw Loyat, cargo liner; built at Belfast by 
Harland and Wolff, Ltd., for the Royal Mail Lines, 
Ltd.; length overall 503ft, breadth moulded 68ft, 
depth moulded to shelter deck 41ft, gross tonnage 
11,000; twelve passengers ; two steel decks, five 
holds, one 30-ton, six 10-ton and fourteen 5-ton 
derricks, electric winches, “ Drihold”’ ventilation 
system; four 300kW diesel-driven generators ; 
Harland and Wolff single-acting, two-cycle, opposed- 
piston engine, seven cylinders, 750mm diameter by 

combined stroke, 110 r.p.m. Trial, 
December 30. 

Cuirripo, refrigerated banana cargo and passenger 
liner ; built by Alexander Stephen and Sons, Ltd., 
for Elders and Fyffes, Ltd.; length between per- 
pendiculars 390ft, breadth moulded S6ft 6in, depth 
35ft ; twelve passengers ; fourteen insulated cargo 
spaces, eight cooler rooms; two eight-cylinder 
** Arcton 6°’ compressors, eight 5-ton derricks, two 
450kW geared turbo-generators, one 400kW diesel- 
driven generator ; one set of two-casing, double- 
reduction geared turbines supplied with steam at 
560 lb per square inch and 790 deg. Fah. by two 
Babcock and Wilcox sectional-header, single-pass 
boilers. Trial, December. 

ESMERALDA, oil tanker; built by the Chantiers de 
\’Atlantique for the Compagnie Auxiliaire de Naviga- 
tion; length between perpendiculars 685ft 9in, 
breadth moulded 97ft 54in, depth 49ft 84in, loaded 
draught 37ft lin, deadweight 42,000 tons, displace- 
ment 56,400 tons, speed 16-7 knots ; three 1350 tons 
per hour turbine-driven centrifugal cargo pumps, 
three stripping pumps ; one set of C.E.M.-Parsons 
geared turbines, 17,250 normal s.h.p. at 100 propeller 
r.p.m., steam supplied at 640 lb per square inch and 
840 deg. Fah. by two “ P.41 ”’ Penhéet boilers. Trial, 
December. 

HorGcH Forum, oil tanker ; built by the Ateliers 
et Chantiers de France for Leif Hoegh, Norway ; 
length between perpendiculars 639ft 9in, breadth 
moulded 86ft, depth 46ft 7in, deadweight 33,274 
tons, trial speed 15-8 knots ; Burmeister and Wain 
diesel engine, 12,500 b.h.p. at 115 r.p.m._ Trial, 
December. 

TALASSA, cargo ship; built by the Forges et 
Chantiers de la Mediterranée for the Compagnie 
Maritime des Chargeurs Reunis ; length between 
perpendiculars 433ft lin, breadth moulded 6lft, 
depth to shelter deck 36ft, draught 24ft I4in, loaded 
service speed 16 knots, one 50-ton, one 25-ton and 
eighteen 5-ton derricks ; one Sulzer Mark 9.SD.72 
Sulzer diesel engine, 6300 b.h.p. Trial, December. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, May 2.—BristoL AND WEST OF ENGLAND BRANCH : 
Grand Hotel, Broad Street, Bristol, * Industria! Electronics,’’ 


8 p.m. LiveRPoOoL BRANCH : Liverpool ring Society, 
9, The a7e 24, Dale Street, Liverpool, 2, “‘ The Television 
Receiver,’’ J. W. Driscoll, 7.30 p.m. 


Mon., May $.—Leeps BRANCH : Great Northern Hotel, Leeds, 
** Silicones,"’ R. Nattras, 7.30 p.m. y& NortH East Lonpon 
Branch: Angel Hotel, Iiford, “‘ The Work of the Public 
Health Department,”’ I. Gordon, 8 p.m. SHEFFIELD BRANCH: 
Royal Victoria Station Hotel, Sheffield, “‘ Application of 
Flameproof Electrical Equipment,’’ 7.30 p.m. 

Tues., May 6.—OxrforD, READING AND Districts BRANCH : 
Agricultural Hall, 121, Oxford Road, Reading, “ Electrostatic 
Precipitation,”’ 7.15 p.m. 

Wed., May 7.-GLASGOW BRANCH : Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank Crescent, Glasgow, C.2, 
Annual General Meeting, 7.30 p.m. ye MANCHESTER BRANCH : 
Engineers’ Club, Albert Square, Manchester, ‘‘ Earth Leakage 
Protection of Electrical Installations,”’ J. A. Robbins, 7 p.m. 

PRESTON ‘NCH: R.A.F.A. Club, East View, Preston, 
“ Outdoor Illumination,’’ H. Carpenter, 7.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Sun. to Wed., May 11-14.—Grand Hotel, Eastbourne, Summer 
Meeting. Papers to be delivered at the Winter Gardens, 
Eastbourne. 


INCORPORATED PLANT ENGINEERS 


Tues., May 6.—LONDON BRaNncH: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “‘ What Manage- 
ment Requires of a Plant Engineer,’’ W. J. Worsdell, 7 p.m. 

BOROUGH BRANCH : ite Lion Hotel, Church Street, 
erborough, ‘‘ Engineering Problems in the Beet Sugar 
Industry,’ K. Hample, 7.30 p.m. 

.» May 7.—SOUTHERN BRANCH : Polygon Hotel, Southamp- 
ton, “The Generation of Power from Atomic Energy,” 
H. R. M. Hyder, 7.30 p.m. 

Thurs., May 8. Ww BRANCH : Scottish Building Centre, 
425/427, Sauchiehal! Street, G w, “ Oil Firing as Applied 
to Steam Raising Plant,’’ A. W. Rooney, 7.15 p.m. 

Mon., May 12.—MERSEYSIDE AND N. WALES Race : The 
va Chester, “Heat Exchangers," Mr. Faunbern, 

15 p.m. 


INSTITUTE OF FUEL 


Wed., May 7.—LONDON BRrancH : Institution of Civil Engineers, 
Great George Street, London, S.W.1, “‘ Improved Sampling 
Equipment for Solids in Flue Gases,”’ P. é. W. Hawksley, 
S. Badzioch and J. H. Blackett, 5.30 p.m. 


INSTITUTE OF PETROLEUM 


Wed., May 7.—61, New Cavendish Street, London, W.1, “ Recent 
Developments in Refining,’ W. J. Newby, 5.30 p.m. 
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INSTITUTION OF CIVIL ENGINEERS 


Tues., May 6.—Great George Street, Wes; ,»; 
S.W.1, “ Design and Performance of the eae 
K. Terzaghi, 5.30 p.m. Sumua Dam 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., May 5.—SouTH MIDLAND CENTRE : James W 
Institute, Great Charles Street, sae haa ‘ ‘Erett Menara q 
of Stage and Television Lighting,” F. P. tenuna® Sm 
%& NorTH STAFFORDSHIRE SUB-CENTRE : Swan Howl be pn 
Annual General Meeting ; “ The Development of me # 
Speed High-Power Drives for Large Wind Tunnels,” arabe 
Variable-Frequency Power Installation for Large Wind-t, ‘Gg 
Drives,”” P. McKearney, L. S. Drake and E.G. Malan’ 
“ Speed Control of Large Wind Tunnels with Partic, wler an Ee 
ence to the R.A.E. 8ft by 8ft High-Speed Wind Tunnel" 
ens 5 oe 3 H. A. i: “ Automatic Seg RS 
of t exible sofa Wind T. ” Be 
CRDakn,7p=. wane" T Dene 

Tues., May 6.—MEASUREMENT AND CONTROL Sr : F 
Place, London, W.C.2, “Some Case Histories of | 
Computers in the U.S.A.,” A. T. Starr, 5.30 p.m 
MIDLAND CENTRE: C.E.A. Offices, Yorkshire Dj 
Whitehall Road, Leeds, Annual General Meeting, 6,3) ,,, 
NorTH-WESTERN CENTRE : Engineers’ Club, 17. Albert Soun 
Manchester, Annual General Meeting ; “ Supply-Voltage an ES 
Current Variations Produced by a 60-ton, 3-phase Een 
Are Furnace,’ B. C. Robinson and A. I. Winder, 6.15; 
%& NORTHERN IRELAND CENTRE: Civil Engineering Dens 
ment, David Keir Building, Queen’s University, Belfas, : 
Annual General Meeting, 6.30 p.m. a ae 

Wed., May 7.—LONDON GRADUATE AND STUDENT SecTion 


Visit to London Airport (Communications E. ipment : 
& NorTH LANCASHIRE SuB-CENTRE : NWEB. Deets 
tion Theatre, Friargate, Preston, Annual General Meeting 

1. M 









“ Electrical Floor Warming,’ J. W. Moule and W 
Stevenson, 7.15 p.m. ye SoUTH-West SCOTLAND SuB-Cexmy 
Institution of Engineers and Shipbuilders, 39, Elmbeni 
Crescent, Glasgow, C.2, Annual General Meeting, 7 p.m. 
Thurs., May 8.—UTILIZATION SECTION : Savoy Place London 
W.C.2, “ Artificial Fibres,” P. T. Standring, $30 pa 
NorTH SCOTLAND SuB-CEeNTRE: Electrical E : 
partment, Queen’s College, Dundee, Annual Gener 
org f ou. s — rE See Elecin: 
Theatre, Union Street, Torquay, “ Preventive Maintenance’ 
P. L. Lutte and A. G. Milne, 3 am. ee ; 
Fri., May 9.—EDUCATION DiscuSsION CIRCLE: Say 
London, W.C.2, Discussion on “ Teaching pA 
Acoustics,"’ opened by G. Mather, 6 p.m. 
Mon., May 12.—LONDON GRADUATE AND STUDENT Ssctiox 
—_— London, W.C.2, Annual General Meeting 


INSTITUTION OF MECHANICAL ENGINEERS 
To-day, May 2.—James CLAYTON Lecture : 1, Birdcage Wal 
Westminster, London, S.W.1, “ Large Pipeline Projech” AC 
Hartley, 6 p.m. 
Thurs., May 8.—East MIDLANDS GRADUATES’ SECTION: Tech 
nical College, Shakespeare Street, Nottingham, Annual Geneni 
Meeting ; Film Show, 7.15 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 
Mon., May 5.—Institution of Electrical Engineers, Savoy Plax, — 
London, W.C.2, Annual General Meeting, “ pedewe § Daa 
Processing Equi t—An Introduction to its Techniques ai | 
Applications,”’ F. J. M. Laver, 5 p.m. a 


INSTITUTION OF STRUCTURAL ENGINEERS 


Wed., May 7..-WALES AND MONMOUTHSHIRE BRANCH: Mak 
worth Hotel, Swansea, Annual General Meeting, 6.30 p.m. 


INSTITUTION OF WORKS MANAGERS 


Thurs., May 8.—PrestoN BRANCH: Council Chamber, Tom B 
Hall, Preston, Annual General Meeting, 7.30 p.m. 4 


IRON AND STEEL INSTITUTE 
Wed. and Thurs., May 7 and 8.—4, Grosvenor Gardens, London, © 
S.W.1, Annual General Meeting: Wednesday, 2.45 pm; © 
Thursday, 10 a.m. 5: 


JUNIOR INSTITUTION OF ENGINEERS : 

Wed., May 7.—MIDLAND SEcTION: James Watt Memorid © 

Institute, Great Charles Street, Birmingham, “ Protect 7 
Relays,”’ H. S. Lewis, 7 p.m. 


PLASTICS INSTITUTE 


Tues., May 6.—LONDON AND District SECTION: Wellcome 
Building, 183-193, Euston Road, London, N.W.1, “ Modem 
Ideas on Polymer Formation and Degradation,” N. J. L 
Megson, 6.30 p.m. 

Wed., May 7.—YORKSHIRE SECTION : Prospect Hall, Cleckheaton, 
Yorks, Annual! General Meeting, 7.15 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., May S.—OrDINARY GENERAL MEETING : 12, Great Georg 
Street, Westminster, London, S.W.1, “ Ten Years of Planning: 
Where Has It Got Us ?’’ L. W. Lane, 5.45 p.m. 


ROYAL SOCIETY OF ARTS 


Wed., May 7.—John Adam Street, Adelphi, London, W.C2, 
“ British Trade and Commerce,” No. 3, “ With Westem 
Europe,” R. Falk, 2.30 p.m. 


ROYAL STATISTICAL SOCIETY 


Wed., May 7.—BIRMINGHAM INDUSTRIAL APPLICATIONS SECTION: 
Birmingham College of Technology, Gosta Green, | ; 
ham, One-day Conference on “ Statistical Sampling in Ind 
ry,” 9.45 a.m. 
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Advanced Engineering Course’ 


Production Planning and Control. UNrversiTy OF BIRMINGHAM ” 
INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,” 16 
Norfolk Road, baston, Birmingham, 15. a 
executive course, 9.30 a.m. Monday, May 12, to 4 pi; 
Friday, May 23. Fee fifty guineas. 


Standard Reactor School Course. HARWELL REACTOR SCHOOL | 
Atomic ENgRGY RESEARCH ESTABLISHMENT, Harwell, 

. The first six weeks of the course, commencing 5% 
tember 1, will be held jointly at Birmingham, Bradford 
Salford Colleges of Advanced T » the rermaining Pt 
of the course, commencing October 15, will be at 
Reactor School. The course finishes on December 23, F# 


Radioactive Contamination of Water and Sewage. scHANicl 
Lecture Room, FACULTY OF ENGINEERING, University Colleg®, 
Gower Street, London, W.C.1. Course of evening in 
Mondays and Thursdays, 5 p.m. to 7 p.m. Apri! 73 to May 
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FRANCIS CAIRD INC. SPRAY 
420 Lexington Ave., 
New York. 17, N.Y. N 0 iM LE 


This establishment, located at Grand Central Terminal, 


in Central New York (with branches in Mid-West and N 0 N ~ C LO G G | N G 


associate companies Toronto, Montreal, Vancouver) was 


set up largely to further the sale of British and European | N V 0 L U T E T Y P E 


equipment for Oil, Chemical, Marine, Process, and Power 




















2” to 3” Dia. Inlet. 





), 2pm q Generating Industries. 

monsn. = 

a C Manufacturers, who feel that a close contact in all or Capacities 24 to 12,000 G.P.H. 

ne 4 any of these areas would be te their advantage, are 

London ay eee : at ° t 

0 pn 1a invited to submit details to : 

a For Water Cooling, Gas Washing, | 

Elecin: E ® 

- > FRANCIS CAIRD LIMITED Dust Laying and other purposes. | | 
y 3 
Appice fo i 
erin | Africa House, Kingsway, London, W.C.2. 

ms . Milburn House, Dean Street, Newcastle. LEDWARD X, BECKET 

e Walk :. 

1 LTD. 









vac National (House, St. Ann Street, Manchester. 
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Genera 


PARLIAMENT MANSIONS « ABBEY ORCHARD ST. 
F PHONE: ABBEY 5429 LONDON, S.W.I. ; (| 
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CYLINDERS 
VESSELS - CONES 
























| ALL FABRICATIONS pt al 
ey | est 
HOUL. 

5 >. | Modern Conveyors 

- Davrry RLITIC LIMITED 

ian 0 ORGS, 170 OLDBURY Nr BIRMINGHAM. Tel BROadwe ADDERBURY EAST NR. BANBURY, OXON 

vis are now t Telephone: ADDERBURY 238 Wie 


oN capacity for our New Modern Foundry at Halesowen. 
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BIBBY COUPLINGS 


THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W, 
Telephone : ABBEY 1194 








HAMMERED OR 


HYDRAULIC PRESSED 


IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 














oK 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 














mace \ Smedley nan 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 











BRETTS PATENT LIFTER C2 1™ 


FOLESHILI WORKS COVENTRY 
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The choice 
is often 
difficult 








May we pick the winner for you .. . 

When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium, and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation...two separate yet 
inter-related operations under one roof... will ensure that your choice Is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Works, North Circular Road, London, N.W.2. Tel: GLAdstone 6377 






















































7 ROLLING 
@ MILL 
= OPERATORS 

+ REDUCE COOLANT 
3 CONTAMINATION BY 85°, 
3... Cutting costs 

# and improving finish 








The BARNESDRIL magnetic coolant separator has 
ARNESDRI now been well proven as a means of reducing costs 
and improving finish on cold rolling mills. Remon 

of impurities and contamination is continuous, 2s 
AUTOMATIC MAGNETIC coolant passes through the separator some 480 times 
COOLANT SEPARA —onmetam ot aE 

matter by up to 87 per cent. 

TORS Operators of cold rolling mills and similar equipment 
i —~——~ are invited to write to BEPT. E 22 immediately for full 
RANGE OF SIZES | details of the cost reducing BARNESDRIL separator. 


Model No....... ea at, 36: 3 
ote ee Se ORI 
pee (water soluble G.P.M.) 5, 10, 20, 41, 72, mont COMBI ony Seaton es een ae 
jones _——— Patent Nos. 603083 731655 and 745604. Others Pending. 








GASTON E. MARBAIX 






y he 1958 


ving transport and Industry 





Pets 








ke 7} ton Level Luffing Cranes at work on 
Manchester Ship Canal. 
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LYDE-BOOTH 





LYDE CRANE & BOOTH LTD. 


Incorporating : 
Seph Booth & Bros., Clyde Crane & Engineering Co., 
Hon Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 


68 (6 lines). Telephone; Holytown 412 (6 lines). 
Rodley. Telegrams: ‘‘ Clyde,’ Motherwell. 





















Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 


Pinions solid with shafts ensures concentricity and 
eliminates keys. 





@ 


Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. 


Gear tooth velocities kept low. 


Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 









CLYDE 
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We like to 
tip well... 


Stag Allenite tipped cutting tools afford 
you the greatest production output in 
metal machining. Highest cutting speeds 
combined with very long life between 
grinds are attainable where conditions are 
favourable to this type of cutting edge— 
a tip of extremely hard tungsten carbide, 
brazed to a high grade shank. 


Recent developments in Stag Allenite 
applications include the amazing ‘PLOW- 
RAKE’ tools for high-speed heavy-duty 
planing of steel and * PLOWCAST ’ tools 
for planing cast iron and non-ferrous 
metals; both tools are particularly useful 


where interrupted surfaces occur. 


Write for full information about Stag 
Allenite and our other cutting tools. 


STAG ALLENITE 








eB ic. 


Tipped Cutting Tools 


| Edgar Allen « Co Limited | 


IMPERIAL STEEL WORKS - SHEFFIELD ; g Plowrake and Plowcast Tools. 


To EDGAR ALLEN & CO LTD. Er/ST30 
SHEFFIELD 9 


Please post data on Alilenite. 
a EP rhe a (isc'p > ies ype 


caver 


PTH eee meee weet e eres ese eeeeeeeee® 


_— —_— - - 
a> as ee ae 
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STA NDARD’S 
TRIPLE SEAL 


PISTON RINGS 


= 
a 
=A 
b> 
are 


ase iine be 





EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
ee until bore of cylinder is worn by as much as 1% 


| ANDARD PISTON RING & ENGINEERING :;.; 
psa cecimn. DON ROAD, SHEFFIELD, Scztv'suerec 


on Office: Walter C. Jones, M.I.Mech.E., M.1.Mar.£., 57-58, Gresham House, Bishopsgate, E.C.2 
(Lendon Wall 498!) 

















GREY IRON CASTINGS 







In the production of Grey Iron Castings we 
have concentrated on these four vital points: 
accurate moulding to specification; unvarying quality 
throughout the run; clear finish and excellent machining sur- 

faces; competitive prices. We shall be pleased to advise you on any 
particular castings problem. Our long experience is at your service. 


{ 
thgie 
s. MOLE & SONS (“Tounnsy) LTD. 


OTT LANE + LYE + STOURBRIDGE - WORCS. 


& 


ed - Phone: LYE 2557/8 
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isnot ‘just another’ 


drawing pencil 


The lead in Turquoise pencils is something quite 
special. It is prepared from 100°, electronic graphite, 
which after being cleansed of all impurities is spun to 
particles of 1/25,000 of an inch, then blended with clay 
and steeped in hot waxes. 

A finer, more compact lead structure results, because 
millions more minute graphite particles are compressed 
into every inch of lead. 


TURQUOISE DRAWING HB — = 


This lead structure makes Turquoise the most reliable 
pencil you can use. It ensures exceptional smoothness— 
this eases your work. It means less wear and greater 
resistance to point breakage—this saves time and money. 
It means denser, more opaque lines for cleaner, sharper 
reproductions. 


(NOW 


Turquoise 
drawing leads 
2B to 6H 




















TURQUOISE GRADING IS TRIED AND TRUE 


Turquoise pencils are made in 17 gradings. 
Each is compounded from a _ separate 
precisely controlled basic formula of 
graphite and clay, and each is therefore as 
uniformly spaced as the inches on your rule. 


EAGLE 


CHEMI+SEALED’ Super-bonded 


DRAWING PENCILS 


with 1007. ELECTRONIC Graphite 









EAGLE PENCIL COMPANY . ASHLEY ROAD . TOTTENHAM, N17 
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FOR SEQUENCE SWITCHING, CHART 
RECORDERS, PROCESS CONTROLLERS, 
INSTRUMENTATION, AUTO-LUBRICATION, etc. 


* SELF STARTING 


* CONSTANT 
SPEED 


* YEARS OF 
RELIABLE 
SERVICE 


* WIDE VARIETY 
OF SPEEDS 


* COMPETITIVE 
PRICE 


Width 23” 
Depth 13” 


Sintered bronze rotor bearings ensure long life. 
Power consumed 2 watts. Write or telephone 
now for full details of this compact, totally 


enclosed LIGHT DUTY Motor Unit. 


SMITHS 


CONSTANT SPEED MOTORS 


SMITHS CLOCK & WATCH DIVISION 


CONTRACTS BRANCH, 179 GREAT PORTLAND STREET, LONDON, W.!. LANgham S8il 


EDGAR C. BURRELL & SONS LTD. 
THE CONGE, GT YARMOUTH, NORFOLK. TEL. 3894 





ASK FOR 
DETAILS 
- OF THE 
VARIABLE 

STROKE 
OIL VALVE 


Schieldrop 


PATENTED SELF PROPORTIONING 


SCHIELDROP & CO.,LTD., STOTFOLD, BEDS. TEL: STOTFOLD 414(3 


7] 


Set oil to air ratip 
maximum and mi 
mum with twoad 
ments only. No“t 


and error.” 











T 


3 
& There’s no limit 


% to the versatility of 


RICHARDS 


Precision 
Repetition Machining 


We are equipped for machining on Single 
and Multi Spindle Autos from 4” to 3’ 
diameters in Free Cutting Mild Steel, Brass, 
Alloy Steels, etc., Turning, Milling and 
Grinding capacity available. 


STAND NO. 29 
OUTER ROW GALLERY, GRAND HALL, 
“CHEMICAL AND PETROLEUM 
ENGINEERING EXHIBITION” 
OLYMPIA JUNE 18 - 28th 





CHARLES RICHARDS & SONS, LTD 


Imperial Bolt and Nut Works, Dariaston, Nr. Wednesbury 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “ Richards * Darlaston 








MAVITTA 


DRAFTING MACHINES 


SURAT TEL 


A complete range of Drafting Machines for Boards 
up to 50 feet long, both vertical and horizontal. 


@ Adjustable Drawing Stands and Boards 
@ Mathematical Scales in various materials 
e Surveyor’s Rods 

e 3D Drawing Boards (as indicated) 


THE MASTER— 

Linkage by steel band 
pulleys—360 degrees ® 
tion of index head— 
matic location of ™ 
angles .by press om 
through knob—quick 
lease of head for | 


THE NEW 3D DRAWING BOARD— 
for true three-point perspective illustrations. Even the 
most complicated subjects can be produced quickly and 
easily by any draughtsman—no illustrating skill required. 
Perfected after four years research and tested under 
actual drawing office conditions the ‘ Mavitta 3D’ has 
been received enthusiastically by the engineering industry. 
N.B. The principle only is shown above but our catalogue and/or a demonstration 
will also prove the ‘ Mavitta 3D’ invaluable & preparing factory proces: 
perspective illustrations for use by semi-skilled operatives (who 
normally have difficulty in reading a print). 
Ask for free catalogue E.58 


MAVITTA DRAFTING MACHINES lL! 
HIGHLANDS ROAD - SHIRLEY SOLIHULL °* WxkWic 
Phone: Solihull 2231/2 Grams: Mavitta, B’ham 


up to drawings" 
balanced for vertical 
modern styling and ! 
quality finish. 
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= Any shaft journal or crank pin 
x can be repaired and resurfaced 
speedily, WITHOUT DISMANT- 
LING OR REMOVAL. 
- Nicol & Andrew will do the job 
on the spot, using portable Master 
2 Hone equipment. Save time, save 
2 prime and incidental costs, be sure 
0 wl of a guaranteed job—«all in Nicol 
> & Andrew. \ 
* @ Any size or type of shaft. 
@ Anywhere in the world. } 
z @ Anytime — immediate service 
~ available. 
> 
~ 
w hs 
x 
: NICOL & ANDREW (LONDON) LTD 172 HIGH STREET BRENTFORD 
~ 
> 
w 
« 
Q 
2 
<x 
; 
@ 
U : 
> beat by 
at 
LT cig 
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Fy TAPER-LOCK 
V-BELT 
DRIVES 


FENNER 
PREMIUM 


¥-BELTS 














HAINSWORTH 
VARIABLE 
SPEED DRIVES 














 TORQUE-ARM 
SPEED REDUCERS 















FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 

/ and prevent sparking. 


TAPER-LOCK V-BELT DRIVES hove quick-fixing Taper- 
FENNER / Lock bushes which slash installation costs because they go 
straight from shelf to shaft. Their vice-like grip is also 
PRODUCTS available now in chain sprockets, couplings and conveyor 


drum hubs. 
TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
ON STAND Wo. 2 79 / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 
MECHANICAL HANDLING 


EXHIBITION, MAY 7—17 
EARLS COURT, LONDON. 









HAINSWORTH VARIABLE SPEED DRIVES give the right speed 

at low cost, simply by turning a handwheel. The right speed 
for each job ensures increased production, better quality and 
greater accuracy. 





/ Send for Catalogue 100/17 detailing these products. 


J-H-FENNER 


AND COMPANY LTD > HULL 












LARGEST MAKERS 

OF V-BELT DRIVES 
IN THE 

COMMONWEALTH 
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4 ith the introduction of the 
4 ew BS2960/1958, squirrel- 
§ age motors with Standardised 
2 Dimensions can now be sup- 
4 lied with VENTILATED as 
. ell as TEFC enclosures. 
4 Metrovick Motors designed 
q nd built to these specifica- 
4 ions are known as Types 


N-C and KN-B respectively, 











Type KN-B to BS2083/1956 
TEFC ENCLOSURE 


1-20 hp* (4-pole) 


*Additional Ratings not 
included in BS 2083 are 
also available up to 50 














Type KN-C to BS2960/1958 
VENTILATED Enclosure from 
1 to 40 hp (4-pole) 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD : TRAFFORD PARK 


- MANCHESTER 17 





An A.E.1. Company 1/801 
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For over 110 years 
we have specialized in 
the manufacture of 
CAST IRON PIPES 
AND FITTINGS 


We also specialize in the 
Fabrication and 
Installation of all types 
of pipework including 
non-ferrous metals 


SHAW 


AND 


LIMITED 


FIRHILL IRONWORKS, GLASGOW, N.W. 
Maryhill 1175-6-7 


28 Kennedy Street 332 High Holborn 
Manchester, | Lendon, W.C.! 
Centre! 634/ Chancery 3378-3907 





Pipework | 
Specialists | 
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= CROW|HORN does 





The most popular of the Crowthorn range, tle 

lathes include in their specification a robust « @ 
type bed, timkenised headstock with large holn = 
spindle, quick change gearbox and multi-posiut 
four-way toolpost. A hexagon turret is availitt 
for either Herbert or Ward tooling equipma 


Please write for detailed literature. 


ENGINEERING COMPANY LIMIT! 
High Class Machine Tool Makers 
REDDISH STOCKPORT ENGLAY‘ 


Phone STOCKPORT (Z71 2-3 Gram CROWTOOL, REI 


CROWTHORN 

















SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 





For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as to those whose demand is for 
quantity production. 


* AUTOMOBILE * ELECTRONICS * AIRCRAFT 
Body panels, wings, cabs, silencers, | Main control cabinets, instrument Fuel tanks, elevators, tail planes 
petrol tanks, etc., etc. panels and boxes, receiver pressings, fabrications in all 


chassis, etc. metals. 


—————_ 








Our Sheet Metal Working Plant includes: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone: TOTtenham 2257-8-9 
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Landmarks 


of Today 
























! 
: | 
/ 
ae a } 
hollow “a ; 
— 
aliant 3 
a q Architect : G. S. Hay, A.R.1.B.A, 
Architects Dept., C.W.S. 
Limited, Manchester. i 
TE i 
N 
: ‘OO 
4 , : ; fy | 
CONSTRUCTIONAL ENGINEERS er 4 
& O 'O 
Deansgate, Manchester, is the site of this striking new building } 
constructed for Co-operative Emporium Limited. Bringing a new 
| department store into the heart of Manchester’s Shopping area, this 
4 is another landmark with Steelwork by Edward Wood & Co. Limited. | 
—_ : 
i 


> . 
Registered Office and Works : 


| @SOCEAN IRONWORKS -: TRAFFORD PARK - MANCHESTER 17 | 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 * Technical Offices at Birmingham & Nottingham bid 





dm WD 63 
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Today’s trends in steam generating are towards higher 
pressures and capacities and in this field Clarke Chapman 
are now able to offer controlled and forced circulation 
types of units (La Mont and Benson patents) in addition 
to the normal standard equipment. 


Clarke Chapman have had many years experience in the 
design and installation of large power station and industrial 
generating plant, and will be pleased to receive enquiries 
for specialised units to meet any conditions and for all 
types or mixtures of fuel. 


lube A, Hh STEAM RAISING PLANT 


Water-tube Boilers and Ancillary equipment. Raymond 
Bowl and ‘‘Resolutor’’ Milling Plant. Fusion Welded 











Pressure Vessels. Erection Winches. Ash Conveyors CH 


CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURH 
LONDON OFFICE: Dunster House, Mark Lane, E.C.3. MANCHESTER: 8 King Street, 2. GLASGOW: 116 Hope Street, | 











testerfield 


CHES 


THE 


Charming little creatures, 
aren’t they? 

Tough too — just like 

their Dad. 


But dash it all — we’re 
supposed to be hunting 
big game. 


Not this week, old chap. 


Mustn’t give people the 


impression we're big stuff 


and nothing else... 
Mind your fingers — 


the vicious brutes! 


Chesterfield are famous for 
big steel tubes, but we're 
game for any size you want. 
The examples illustrated are 
seamless steel carbon dioxide 
and oxygen cylinders for 

fire extinguishers and 
medical services equipment. 
The smaller of the two 

is only 34 ins. long. 


Tubes 


6 G@AWME OF rue @ crour 


| 


RFIELD TUBE 
iESTERFIELD 


COMPANY LIMITED 


ENGLAND 
CRC $3 
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Peglers 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 


Designed for working pressures up to 150 Ib. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 


production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 


Swinging type. Sizes }’-2” — 
Female ends tapped BSPT 
(taper) BS21 2}”’-3”— Female 
ends tapped BSPT (par) BS84. 


1043 FLANGED HORIZONTAL CHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes }”-2”. Flanged to 
BST ‘E’ as standard or BST 
‘F’ on request. 





1060 VERTICAL CHECK VALVE 


Sizes }*-2”— Female ends 
tapped BSPT (taper) 
BS21. 2)” and 3” Female 
ends tapped BSPT 

(par) BS84. 





Jéglers 





PEGLERS LIMITED - 


BELMONT WORKS - 


1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
2}”-4"— Female ends 
tapped BSPT (par) 

BS84. 


Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


DONCASTER 


BIRMINGHAM OFFICE: 


28/32 THORP STREET - 


LONDON OFFICE AND WAREHOUSE: 
MARSHALSEA ROAD - 


PRESTEX HOUSE - 


BIRMINGHAM 3 


s.€.1 
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Taking things easy... 


Metairax Gravity Roller 
Conveyors ensure that the 
work runs smoothly, effort- 
lessly. They take a load off 
your mind - as well as off 
the strength of your staff 
















Gravity 


ROLLER CONVEYORS 


do the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide 
use of these better-made conveyors by important organisations 
everywhere is proof of efficiency. Send for current list which 
gives full details of sizes and prices, straight sections, standard 
bends and adjustable stands. 


JAMES OSCARD & CO. 


Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel. POPesgrove 5281 

















MECHANICAL GRABS 


A robust grab for heavy work 
4 Westwoods famous single chain 
t Ring discharge, Whole Tine 
model, ideal for heavy excavating. 


Double rope grab for operation 
by double drum cranes. 2 line 
mobile cranes, excavators, etc. 
Various types and weights to 
meet individual requirements can 
be supplied. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies. 
British Railways (British Transport Commission), etc., etc. Bridge and Construc- 
tional Engineers, Manufacturers of Pressed Steel Troughing sand Sheet Metal 
Equipment. Steel Stock Holders 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 


wESTWOODs 
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CORONA 
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TAPPING 
ATTACHMENT _ 
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4q 


Bar 



























Will fit any standard dr 
machine with morse taper ¢ 


Made in 3 sizes 
Tapping capacity 4° to/'¢ 


Automatic reverse. Friction 
Tap idles in forward direc 


Tap breakage practically elini 





FREDK. POLLARD & CO. LTD. . | 
CORONA WORKS, LEICESTER ,;;' 
ENGLAND 


Telegrams 


*Corona’ 
Leicester 





MEET WEHEMD LABS OWA LENE OOTIN, 
GIBSON TOWERS 


A 


Z 


» 


within the safe 


ie: Servicing of 

nen “eee lighting, painting, 

s | window cleaning—bring 

ia \e\ all the ror 

F 7 3 \, overhead jobs 
ey 


reach of your 

own maintenance staff—with a GIBSON 
tower. Saving the inconvenience and extra 
cost of outside contracts, a mobile GIBSON 
tower is rarely out of a job. Designed for 
factory use, tricycle-mounted Industrial models 
(with platform heights up to 33 ft.) are easily 
handled by one man. Other models include 
vehicle and trailer-mounted towers, and self- 


propelled types. 


You can find out the full facts 
of GIBSON towers by writing 
for your copy of this leaflet. 





Manufacturers : 


JOHN GIBSON & SON LTD. 


Jameson Place ~- Leith Edinburgh 6 


Distributors 


BERESFORD ATKINSON LTD., Hough House, 





MUNICIPAL SUPPLIES LTD., 2 Robert Street, delphi 
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Of WAKEFIELD 















‘UNIVERSAL 
WHEEL BLAST 
ROOM PLANT 


14°0"” x 10'0” x 8’6" 


comprising 
TWO SHOT 
THROWING 
WHEELS WITH 


PRESSURE NOZZLE 
FOR SPECIAL WORK 


Made for MESSRS. HEENAN AND 
FROUDE LTD. OF WORCESTER, 


this plant is designed t oda’ 
lt. of moines ae §T, GEORGES ENGINEERS LTD. 
~ ne ORDSALL LANE, MANCHESTER 5 

Telephone : TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic ** Manchester § 








REMOVABLE STILLAGE 
ON TURNTABLE 
FOR SMALL WORK 







































THE 





4 ton, 14,000 KVA lift and swing 
aside roof Arc furnace 


G.W.B.-LEONE TAGLIAFERRI 
iF Large Are 
Melting Furnaces 


G.W.B. FURNACES LIMITED, P.O. Box No. 4 
DIBDALE WORKS, DUDLEY, WORCS. 


TELEPHONE: DUDLEY 4284/5/6/7 & 5081 /2/3/4/5. 


PROPRIETORS: 
GIBBONS BROS, LTD., DUDLEY, & WILD-BARFIELD ELECTRIC FURNACES LTD., WATFORD 


GWB 203 
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stairways 
walkways & 


platforms by 


CTEELWAY 


WOLVERHAMPTON 


Informative illustrated 

catalogue free on request from 
QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 

London Office: 

25 Hanover Square, London W.1. 

Phone: Mayfair 8783-8788 
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BAALAALLLL 


Biissiteenny 


Our customer produces Iron Pipe fittings. 

Normal tap life when machine tapping was only 

40/50 components. A Technical Representative | 
from Speedicut Works studied the problem and ; 
made recommendations on désign and treatment 

which increased tap life on this operation to 

over 1,500 components. 


This is a typical example of how Speedicut 





know-how solves machining problems. Ren 
Visit our STAND No. 43. Gauge & Tool baw Fiat 7 
Exhibition, Olympia, May 12th-2ist, 1958. ery \ | 





SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD 


L 
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SCHLOEMANS 


- 


Steel Tube and Rod Pres§ 


— 


th tirst {0 e The illustrations show essential features of this 1,800 ton | 
any press of completely novel design: Overhead guide-ways 
in Germ for moving crosshead and billet container, double swivel- 
ling arm for die and butt-end with dummy block. The ad- 
vantages of these innovations and other features of the 
press, which, when controlled automatically can attaif on 
hourly production of 10 tons, are described in leaflet 21h/le 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW1 - Lydgate Lane SHEFFIEL® 10 


HOT AND COLD ROLLING MILLS ¢ COUNTERBLOW HAMMERS e HYDRAULIC 2esses : 
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The world’s larges: 
turbo-generator 
for Britain 







T® CENTRAL ELECTRICITY 
Generating Board have ordered a 

PARSONS 550,000 kW turbo-generator 

to be installed in the projected Thorpe Marsh 
Power Station, Yorkshire. This machine, 

the largest generating set in the world, 

will consist of two lines arranged in line ahead, 

each line comprising four cylinders driving 


a 275,000 kW three phase generator. 











| Parsons have also received 
| the order to construct the 


condensing and feed-heating 
plant for this machine. 
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Steam conditions: — 
Pressure: 2,300 Ib/in? 
Temperature: 1,050° F 
Reheat: 1,050° F 
Exhaust Vac: 28-7 in. Hg. 


All eight main cylinders will be of the double flow type with high pressure 
cylinder on “A” line taking the 550 MW steam flow. Exhaust steam from 
this cylinder will be reheated and passed to the first intermediate pressure 
cylinder on “B"’ line. Thereafter the steam divides equally between duplicate 
second intermediate pressure cylinders, one on each line. Final expansion of 
the steam being through two low pressure cylinders on each line. 

Each generator will operate at 18,000 volts -85 P.F.: 50 cycles per second 
at 3,000 r.p.m. Stators will be hydrogen cooled with direct water cooled 
windings. The rotors will be direct cooled. 





* NEWCASTLE UPON TYNE 6 


C. A. PARSONS & COMPANY LIMITED - HEATON WORKS 
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Quietly superior 
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In design, workmanship and performance Mal 





pumps are thoroughbreds. Whether removing 


‘G 





from ships’ tanks or pumping delicate food prot 





the Megator shows its breeding by its quiet, sust 





performance. The sliding-shoe design, originaltt 


Megator, is based on the most modern material 










technique, and has been developed by pne 


experience in arduous and varied services. Youst 






find out what the Megator can do for you. 







MEGATOR 


bh, 


: in convenient positions. Sustained performance. 
MEGATOR Self-priming inherent Self-compensating for wear 
FACTS without any added device. | Simple. Designed for easy maintenance 
. “ Snoring” ability sucks out the lost drop. Capacities. From 4 to 250 galls. per minute 


| 
| 
| 
| 
MEGATOR PUMPS & COMPRESSORS LTD - 43 BERKELEY SQUARE - WI .« Telephone: GR 


SOME High suction lift permits installation Constant capacity at varying pressures 





or * 





9, 1958 


THE ENGINEER 


—<$<—<——__ 


RENOLD 
Veo 


95 











rHE ENGINEER My 





It’s New! HYDRAULIC POC WE 


Models Give 


Pressure 62- : 2,500, 


Range from 


Operated by 
Compressed Air from 5. I 00, 





Weights from 50-81 lbs. 


@ Reliable @ Negligible Maintenay 





@ Compact @ Non-Corrosive 


@ Designed for High Output @ No Consumption of § 
when maintaining {y 


@ Low Initial Cost Pressure 


for PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, etc. 


] : — Manufactured by the Makers of the World Famous ‘ AIRHYDROPUMP’ 
: Send for Leaflet A.P.U. 1 complete with Output Graphs 


CHARLES 3. MADAM & GO. BPD.) 


Vortex Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) 

















ONE _— POUNDS PER HOUR 


asec 
Three 9’ 6° dia. Cochran Sinuflo Economic boilers having a total oil-fired duty of 38,000 lbs. of steam per hour Four Ruths steam storage accumulators, 12’ 0” dia. x 64 0” long, 250 p.s.i. maximum workin | 
at 290 psa, 


Steam at the rate of one million pounds per hour is supplied for test purposes at the works of Bristol Aero-Engines Limited by Sinuflo 
boilers and Ruths steam accumulators made by Cochran & Co., Annan, Ltd. At this high rate of steam flow, no pressure drop i reflected 
the boilers and no change is necessary in the boiler firing rate. Similar plants, usually much smaller, are applicable to any steam-usi":g industt 


severe fluctuations in steam demand present a problem. 


> COCHRAN BOILERS 


ECONOMIC ‘ccumu 
ondon, 


- 
4 


ae 


Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, Scotland and at 34, Victoria Street, 





TAS/CH.614 
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5,000 h.p. motor (50 r.p.m. basic speed) driving ; 
a 42)” cogging mill in the Redbourn Works, CF 
Scunthorpe, of Richard Thomas & Baldwins Ltd Bs 
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THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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SEAM —— 


SPOT WELDING 
MACHINES 


All machines in our 
range are available for 
demonstration at 
| our works at any time. 


MACHINES FOR SPOT: STITCH 
BUTT and SEAM WELDING 
@ Models from 5-60 KVA Pedal or Air Operated 


Write: Welding Dept. 


MERITUS (BARNET) LTD. 


BARNET . HERTS Telephone : BARNET 2291/2 
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No more valve replacements with ql | 
300 KV CONSTANT POTENT, 
INDUSTRIAL X-RAY EQUIPMEy 


Incorporating Selenium Rectifiers 


~ 


* Increased tube 
life with maxi- 
mum reliability 


* High, constant 
output with fully 
automatic stabi- 
lisation 300K V 
at |OMA 


* Simple and 
Safe operation 
with overload 
blocking 


BCD RNR trey ee ees eS 


A WIDE RANGE OF X-RAY TUBES AND MOUNTINGS i” 
150KV AND 300KV OPERATION CAN BE SUPPLIED, 


SIEREX LTD 


SIEM 







SIEMENS 
& 241 Tottenham Court Road, d 
London, W.1. REING « 


HALSKE 
| Tel: LANgham 2464 


X-RAY, CRYSTALLOGRAPHY and ULTRASONIC EQUIPMENT FOR NON-DESTRUCIMET 








I" SALON INTERNATIONAL DU MATERIEL DE 


TRAVAUX PUBLICS et de BATIMENT 
14-24 MAI 1958 


LE BOURGET-AEROPORT 
{ PARIS FRANCE ) 








BRITISH 
0) ofr 


LINDE 
LIMITED 








THE 


TONNAGE 
OXYGEN 
AND GAS". 
SEPARATION 
PLANT 


NEW 
INSTALLATIONS 


AT SHELLHAVEN 
ON THE THAMES ESTUARY 


The British Oxygen Linde pliant is 
in course of erection. Plant 

capacity: 240 tons of oxygen and 
235 tons of nitrogen a day for the 


manufacture of ammonia. 


FOR SHELL CHEMICALS 
AT PARTINGTON, LANGS. 


Work on this plant for the direct 
oxidation of ethylene will shortly 
be completed. British Oxygen 
Linde plant capacity: oxygen 145 
tons a day, nitrogen 55 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


In India. An order has recently 
been placed with British Oxygen 
Linde to supply 2 Tonnage Oxygen 
units with a total capacity 

of 100 tons a day. 


FOR THE IRON AND STEEL 
WORKS AT ROURKELA 


In India. 3 British Oxygen Linde 
units have been ordered, each 
with a@ capacity of 

100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 
INDUSTRIES LIMITED 

at Modderfontein. British Oxygen 
Linde plant has been ordered with 
a daily output of 275 tons of 
oxygen and 285 tons of nitrogen 


for the manufacture of ammonia. 


OUR EXPERIENCE 
IS AT YOUR SERVICE 


If you are thinking of installing 
tonnage oxygen or gas separation 
plant, consuit BRITISH OXYGEN 
LINDE. Our advice is free and your 
enquiries, however preliminary 


will be welcome. 


BRIDGEWATER HOUSE,ST.JAMES'S 
LONDON S.W.1. Tel: WHI 1688 











@§4§ PHONE: KINGS NORTON 2360/2555. 
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@ The illustration shows a large 
capacity vacuum filter vessel 
made of stainless steel. 
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INJA SLIABRIOOLS OSS 
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HURST MILL, KINGS NORTON, BIRMINGHAM 3Q: 





GRAMS: WELTEXA, BIRMINGHAM 4 
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British Aluminium Aids the Brewer 





Aluminium sheet and sections are used for the casing of the Vortex Pasteuriser built 


by Barry-Wehmiller Machinery Co. Ltd., London. Aluminium is easy to clean, looks 







well and is long-lived, while its cost compares favourably with other materials. 








, 


= Wy 
wR 


1503R Vortex Pasteuriser at Charringtons Brewery, Mile End Road, London. 


A 
The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SW! 






















































High Surface Speed 
Diamond Turning of 
Commutators 


To obtain a mirror finish on Commutators of such diameter 
as the one shown, demands not only special precision equip- 
ment but the highest degree of skill on the part of the 
operator. The combination of first class equipment and first 
class experience combines to put British Electrical Repairs 
Ltd. in an unassailable position of supremacy in handling 
every class of electrical and mechanical repair. 



















BRITISH ELECTRICAL REPAIRS LTD 
Empire House, Charlotte St., Manchester | 






Works at: 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 
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?RESSURE GAUGES... 


PF EVERY DESCRIPTION AND SIZE 


. . 








PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 


A 
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Prompt Deliveries 
Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, | 


| «GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





also 


DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
60,covnuey) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 
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Machine Tools 


CE & CO NB 


(Leeds) Leel., wept: E605 75305 .ye=feome .. moRauue man 


ENGINEER 











/% 
aE.E:S: g 











ALLE es 


ANNEALED IN A MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS 
CLIVE FOUNDRY. LEAMORE - 


LTD. 


sd 





WALSALL - — =: a 











* STROOD: ROCHESTER: KENT-ENGLAND- 


| This winters 


| BUNKER 
TRIMMING 


THE OLD WAY & 


“ba Percussion Lancing... 
> x Keeps men out of the Bunkers 


* Clears stoppages faster 
* Costs Less 


May we demonstiale at Your works / 





TELEPHONE 
STROOD 78310 


AIBNESCO PRODUCTS 


Wlaherd of Fi e 
ot Y Droci, won © ‘s 


Springs forover 
a Contun, Uy - 





/ UNCONDITIONAL: 


Veey 
~ GJ unoer Ug 
% kK 
ois 


oar 


BROADBENT£C0 vocmijll 
Ghove Spring Works, LINCOLN STRIE! 





ROCHDALE Lancs Phone :-Rochdale 4628 
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Refractory Concrete floor in a non-ferrous foundry 


Photograph by Courtesy of the Anti-Attrition | 
Metal Co., Ltd. 


You are invited to send for a 
copy of this booklet which 
gives details of the properties 
and application of i 
REFRACTORY CONCRETE 

for HEAT-RESISTANT FLOORS. 


The Cement for Industry 


FOR SPEED - STRENGTH 





RESISTANCE » REFRACTORINESS 





Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, Brook Street, London W.1. Telephone: MAYfair 8546 





AP 3/139 
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jig boring engineers use 


with optical accuracy ‘Pla sti » 


Reg’d Trade May 
‘Plasticine’ has many important uses in engineering. Uses 4s 
apart as making experimental models and retrieving small Parts vf 
have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, 
tight, stable in character, and it adheres quite easily to mew) ti 
ideal for sealing and for holding irregular objects in position, 5 
engineer should have ‘Plasticine’ at hand. For more detailed 

ation on its uses write to:— 


































Dion 









HARBUTT’S PLASTICINE LTD. (Dept. £), BATHAMPTON, BATH, Song 
Harbutt’s were the inventors and remain the sole makers of ‘Plasticing 

















The pride of our machine shop 
is our Optical Jig Borer, which 
IRMINGHAM makes possible machinery limits 10 TON 


as fine as + °000125 on most types ROLLER TURNTABLE 

AND of work. We look forward to 

receiving your enquiries for the 

LACKBURN jigs and tools that require that 

CONSTRUCTION Co. Bro. little “‘extra”’ that is possible with 
plant of this nature. 






















Armoury Close, Bordesiey Green, Birmingham 9 and at George Street West, Blackburn 














' The controls of the Peckett Ds 
Locomotive are easy to hand 
' special manipulation of throttle © 
' clutch is required for gear changt” 
































a The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensure the fulles 
output from driver and locomotive. 
















London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: “Peckett” 
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Scrubber/Deflector, some 10 ft. in diameter, has been rubber covered by the special Andre process 
§ supplied to Fisons Limited by Peabody Ltd. 

sons’ factory it will be separating the entrained moisture from drier gases leaving the Peabody Scrubber, 
h removes the fertilizer dust carried over from the granulating plant by the gas stream. Rubber 
ing is nece: ary owing to the corrosive nature of these drier gases. 

in the ea: stages of a project when our technicians can be of the most help—there are years of 


lence at vor disposal 





Come to us at the drawing board 





stage ! 
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Courtesy: Engineer in Chief, @ 
Mersey Docks & Harbour Boort. " 





[f it’s VALVES .... 
FOR GRAVING DOCKS 


In the pumping stations of many of the world’s important graving docks, including those in 
Capetown, Singapore, Southampton and Sydney, Glenfield Valves are installed to give 
efficient and reliable control during impounding and emptying operations. 

A notable plant for which Glenfield Sluice Valves were supplied fairly recently, is the 
Wallasey Impounding Station—illustrated above—of the Mersey Docks and Harbour Board. 
The valves—made to the order of the main contractors, Gwynnes Pumps Limited—are 
60in. dia. hydraulically-operated units. 

















[GLENFIELD & KENNEDY. LIMITED KILMARNOCK ]| 








Head Office & Works: KILMARNOCK, SCOTLAND 
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Lubrication 
lesis 


iROM 


smooth the flow 
of power 












| understand Ransome & Maries make a special 
study of lubrication problems ? 

We do indeed. A bearing’s performance is governed by correct 
lubrication as much as by correct design and materials. 

The cage location area is one of vital importance. The lubricant 
must also protect the highly finished surfaces from corrosion and 
help to dissipate any undue heat. To fulfil these requirements, 
we have a team of lubrication specialists at work. 


What special lubrication problems do they have to deal with? 
Our Technical Department study each case individually before 
making their recommendations. They may advise on grease for 
horizontal or vertical shafts, with the correct housing design and 
method of packing. If oil is used, the recommendation may 
involve lubrication by oil splash, a controlled oil level, drip feed 
or wick feed, and so on. All the time, of course, the various 
oil companies are developing new lubricants and these we subject 
to stringent tests before we recommend them for any application. 


What about lubrication at ultra-high speeds? 
Research into this is continuous. Operating speeds, loads and 
temperatures are steadily rising and every week brings fresh problems 
for solution, Aircraft and guided missiles are the obvious—but by no 


MANSC ME & MARLES 
‘BEA: ING CO. LTD. 





2wark-on-Trent England means the only—instances. Speaking generally we recommend 
Telephone Newark 456 lubrication by oil flood or vapour mist for the very highest speeds. 
Telex 37-306 We have built up extensive data on this and allied problems. If you 


get in touch with our Technical Department they'll be only too giad 
to talk lubrication with you. 
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On- the- Soot 
Sere FOR 


CUSTOMERS 


P.W. 


GIFFNOCK |, 
GLASGOW, 


Agricultural Engineer 


ALL 
TYPES of PLANT EQUIPMENT 


/ 


P, W. DILLOWAY LIMITED 
SOUTHALL, MIDDLESEX (telephone: souTHALt 6‘! 
GLAS: ne 


HEAD OFFICE AND WORKS: 
32 BURNFIELD ROAD, GIFFNOCK, 


SCOTTISH OFFICE AND WORKS: 
WEST COUNTRY OFFICE AND WORKS: TEIGNMOUTH, DEVON telephone: TEIGNMOUTH |3 
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When it’s a question of conveying a liquid or gas through a 

movable pipe, AVICA know the problems—and the answers. 
AVICA pipe assemblies and components are made for all 
kinds of duties and to work under the toughest conditions, such as 


extremes of temperature and pressure, corrosive atmospheres, 
continuous vibration. Above all, they are absolutely dependable. 






















SWiVEL PIPE COUPLINGS 
Used with rigid pipe when a flexible pipe is not suitable: 
Sizes 1/4”, 3/8 and 1/2”. For hydraulic and other fluids at 
pressures up to 4000 p.s.i. 





STAINLESS STEEL FLEXIBLE PIPE ASSEMBLIES 
For most corrosive liquids and gases at temperatures from —183°C. to 
450°C: Sizes from 3/16” to4%s End couplings of many types. 






SUPPORT CLAMPS 


WIRING HARNESS 

To hold piping and electri- 
cal cables. The rubber 
cushion absorbs vibration; 
can be replaced when worn 



















ee 


STAINLESS STEEL 


BELLOWS ASSEMBLIES 
Electrical wiring protected 


by rigid or flexible conduit 
from heat, oil, moisture and 








ee 











or perished 





YNTHETIC RUBBER 
FLEXIBLE PIPE ASSEMBLIES 
Take up thermal expansion and con- 
traction in rigid pipes and ducts, also 
vibration 


changes due to pressure variation. 


Used to carry petrol, oil, air steam, 

hydraulic fluids, for machine tools, 

hydraulic presses, mining equipment 

at pressures up to S000 p.s.i. Size Used as seals in valves and pressure 

range (i.d.) 5/32” to 2°. Temperature = For temperatures up to 
450°C. 


Fange—40°C. to 160°C. 








illustrated leaflets describing the full range 


AVICA products are available on request. 
Please write for those that interest you. 





AVICA EQUIPMENT LIMITED - MARK ROAD - HEMEL HEMPSTEAD - HERTS 
Cables: Avica Hemel Hempstead 


Tel: Boxmoor 4711 
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P.F. Coal Pipes at Tilbury 
Photograph by o 






For loads up to 4 tons and 
pipe movements up to [8". 











High-pressure steam piping is subject to wide variations in temperature, 
which produce considerable expansion and contraction. Unless the pipe support 
can absorb and compensate for this movement, severe stresses are set up which 
may result in fracture. The “Con-Ten” Pipe Support is designed to cradle any 
type of piping with constant tension under all conditions, throughout the range 
movement. ‘‘Con-Ten” is installed, with eminently satisfactory results, in | 








power stations, oil refineries, chemical and industrial plants throughout the world. 


CON-TEN 


CONSTANT TENSION PIPE SUPPORT 


British Potent No. 474008. U.S.A. Patent Ne. 2129320 












BRITISH INDUSTRIAL ENGINEERING GOMPANY (STAFFS) LIMITED 
CORONATION WORKS, HAINGE ROAD. TIVIDALE, TIPTON, STAFFS. TEL: TIPTON (22? 
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(/ get a jump ahead with 
WESTOOL solenoids 


"be prehistoric... 


4 




















Whether you make machinery, or simply use 
machines in your production processes, Westool 
Solenoids can help you get one jump ahead of 
your competitors. Westool Solenoids are com- 
pact, self-contained, electro-magnetic units which 
can be fitted anywhere to provide a direct mech- 
anical action automatically, or by remote push- 
button control. Solenoid actuation can lift, lower, 
push, pull, open or shut, thus simplifying machine 
designs, speeding up operations and reducing 
production costs. 





Westool Solenoids have been used in domestic 
washers, dry cleaners, can packers, ticket issuing 
machines, spot welders-and concrete batching 
plant—to name but a few applications. 












Write now for full details of Westool A.C. and D.C. 
Solenoids and prepare yourself for that jump ahead. 
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/ Ee a —— ST. HELEN’S AUCKLAND, CO. DURHAM 
si ee ——s ~ a, i — Phone: Grams: 
SS —_ a» West Auckland 551/5 Solenoid, West Auckland 
SEE . “oe EE 
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——<—<—___——¥ “ i 9 Birmingham Office: 7 Newhall Street, Birmingham, 3 Telephone: Central 390! 
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Westool also make: Coils and Coil Winding Machines, Transformers and Chokes, 
Grinding Attachments, Air Conditioners, Warner Electric Brakes and Clutches etc. 
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= _NEO-K-TEK 


"tHE JOINTING MATERIAL WITH 


Proved by many leading industries to give complete 
resistance to oil, petrol and most industrial solvents. 
Permanently flexible, non-spreading and with excellent 















any recovery properties, Neo-K-Tex is today’s most reliable 
jointing material. Supplied in sheets in a large range of 
ge of special- ies and gauges, or cut to any 
required shape, ior gaskets, washers, mouldings etc. 





ee 
rRESISTS 
Ween KAUTEX LID 
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ELSTREE WAY, ELSTREE, HERTS 
Telephone : Elstree 1777/8/9 and 1770 
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IS IMPORTANT... 





LANGLEY 


Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 


service is essential 





LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS 
TELEPHONE : LANgley 432 (7 lines) 





Steam Railcar for the London é 
North Eastern Railway. gz 


North Eastern Region of : 
British Railways. o 


METROPOLITAN-CAMMELL CARRIAGE & WAGON €0. 


HEAD OFFICE : SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE ' BROADWAY - WESTMINSTER, S.W.! 
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SCRAP IRON AND STEEL 
i 
> 
j 
ar sé ———— “ 
CONTRACTORS’ PLANT—S ‘MACHINERY AND MACHINE TOOLS 
a o/s EY’ He . < i 4 tt 
' 
SEnjoy the fruit Rut: 
i 
of TWW i 
, a 
TWW FAMILY TREE — PLANTED 1878 AND STILL GROWING 
Other VW ictivities include CEMENT j 
IRON & STEEL INDUSTRIAL DISMANTLING THOS. Ww. WARD ZTD ' 
GRANITE & FREESTONE ROADSTONE & ROAD MATERIALS o cd 
ee & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES is} 
UTS & BO . > > : . 
ite he LTS . huge PREPARING MACHINERY ALBION WORKS * SHEFFIELD 
\TING MATERIALS TRACTORS & EARTH MOVING PLANT pie 
PACKINGS & JOINTINGS EXCAVATORS & CRANES 
ws CTURALSTEELWORK WAGONS & WAGON FITTINGS B 
CHAN AN er a ; 
’ \L HANDLING EQUIPMENT London Office ‘ Brettenham House * Lancaster Place ‘Strand W.C.2 i 




















Ath tame tn tie 














114 THE ENGINEER May 2 


Quality castings in quantity 


A large battery of Pressure Die Casting machines can su 

quality castings for continuous supply in large quantities—on tip, 

PRESSURE DIE CASTINGS A wide range of alloys are available. This frame is supplied i 
Zinc-based Alloy BS.1004A. 










We have available a large Aluminium Gravity Die Casting Foynjy | 
GRAVITY DIE CASTINGS where high quality precision castings are produced in a wide a F 
of alloys. The cylinder shown is gravity die cast in LM.4alloy. | 












The Iron Foundries consist of five mechanised moulding units fy 3 
castings up to 500 Ibs. weight, maximum size 4 ft. x 3 ft. andil 
MECHANISED & floor casting section handling up to 5 tons weight. Careful tests ap) 
FLOOR CASTINGS made at all stages and castings can be balanced and locatioy§ 

machined to reduce machine shop time. P 
The Aluminium Foundries also include a large mechanised 
and a jobbing section. 









We shall be pleased to help on your next casting problem. 


West Yorkshire Foundries Lid. 


London Office: 
SAYNER LANE, LEEDS 10 HANOVER HOUSE, HANOVER SQ@., W.! 
Telephone: Leeds 29466 Telephone: MAYfair 8561 
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The problem of boiler corrosion is not a thing to be dismissed \ 
lightly though. It is too costly in its effects. But the remedy ry 
need not be. “‘Apexior Number 1’’—as used by leading 
manufacturers of boilers and all steam raising plant for over 
50 years—is absolute proof against corrosion where wet 
temperatures of 175° to 1000°F are encountered. 

At least 12 months’ protection is assured with a double coat of 
““Apexior Number 1”’—mechanically or brush applied. After the initial 
treatment only one coat is necessary. This also eliminates problems 
that are presented by scale (danger of damaging boilers by excessive chipping), as 
Apexiorised surfaces do not support deposits firmly; scale is looser—more easily removed. 
In certain industries it is a most important advantage of ““Apexior’’ that it does not affect 
water by taste, taint or smell. Be guided by half a century’s experience—send for your copy of the **Apexior Manual’’. 





DAMPNEY'S 


“APEXIOR NUMBER 1” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F,—use “APEXIOR NUMBER 3 


fiPEXIOR 








APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 
31, WAPPING, LIVERPOOL, I. 


BRITISH PAINTS LIMITED 


SYDNEY ADELAIDE * TORONTO * DURBAN * arr 


CALCUTTA * TRINIDAD * NEW YOR the 
Our world-wide service is at your disposa! for ™ 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations 
lower tate 








Bridgework and Riveted Work 
of all descriptions 


| BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, 


PAY 


WHEN YOU USE 


G R REFRACTORY COMPOSITIONS 











In certain types of furnaces, monolithic linings can give superior service to brick 
linings, the joints of which are frequently a source of weakness. Jointless monolithic 
linings which do not shrink minimise this loss of efficiency. 





ELIMINATE THE USE OF SPECIAL SHAPES 
AND CUTTING OF BRICKS TO SIZE AND SHAPE 


HIGH SPALLING RESISTANCE - HIGHLY RESISTANT TO ABRASION 


DURAX No. 1 
PLASTIC FIREBRICK 
COMPOSITION 


Forrammed monolithic linings 
, and sections and patching 
, worn furnace brickwork, in 
boiler furnaces, crucible 
furnaces, incinerators, wood 
waste furnaces, etc. Service 
Temperature range 1300/ 
1650°C. Goodvolumestability. 
High Spalling Resistance. 


SILLMAX ‘67’ 
RAMMING COMPOSITION 


Suitable for monolithic con- 
struction. For burner ports, 
crucible furnace linings and 
all positions where very high 
operating temperatures are 
encountered. 


PLASTIC K-N 


Air-setting chrome-based ram- 
ming composition. Good 
attrition and slag resisting 
properties. For monolithic 
hearths in re-heating and forge 
furnaces, soaking pits and 
coating studded tubes in boiler 
furnaces, etc, 


PYROCRETE 
BASIC REFRACTORY 
CONCRETES 


Designed to offer the advan- 
tagesof the alumimous castable 
refractories plus good resist- 
ance to slag attack. For rotary 
furnaces, water tube boilers, 
H.F. ladle linings, mechanical 
stoker surrounds etc. 








RICHMOND WELDING CO. 


Fabrications Large and Small. 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 
Tel; BRADFORD 25405 
oem UOMO 4 19 eRCNRES 


BENNETT & SAYER 


} 





tT ; P oth ; (OR Ret ENGINEERS IRONFOUNDERS 
ese are just a few of the extensive range of G.R. Refractory & GEN 

Compositions. Full particulars, technical advice and assistance in ERAL MILLWRIGHTS 
the selection and application of the most suitable composition are . 


available on request. 








SPECIALITY 
k machinery to 


Plastic bric y capacity 


suit all clays, a" 



















NUNS FOUNDRY, NUNS STREET 


DERBY 
Telegrams ; BENNETT & SAYER, DERBY 
Telephone : OFFICE and WORKS—48546 


LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 


GENERAL REFRACTORIES LTD 


EFAX HOUSE-SHEFFIELD 10- TELEPHONE: SHEFFIELD 31113 
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CRABTREE MINIATURE 


wee ee ee 
ee —_— —_—— —- os os 


CIRCUIT BREAKER 


WIRING IS SIMPLE 
... AND SPEEGE 


Simplicity and speed in erection 

and wiring are features of Crabtree 
Type F - 60 miniature circuit breakers 
and distribution boards. 

Separate wiring chambers, accessible 
from the front, are provided at the 
top and bottom of the breaker. 

In the distribution boards, incoming 
cables of up to 240 amp. capacity can 
readily be accommodated and more 
than adequate space is provided 

for all outgoing cables. Connections 
can be made with the 
breakers in situ, but the 
case can, if necessary, be 
stripped down in a few 
minutes. Fuller particulars 
will be found in Crabtree 
Publication No, 1191. 
































500 V 5C~ 


Pr aLAae 


WHY 

THE USER 
PREFERS 
CIRCUIT 
BREAKER 
PROTECTION 












“1 can myself 
identify the 
faulty circuit 
and restore 
the supply 
without 
further help” 





LA 


— 


CRABTREE ~ © 


A CIRCUIT BREAKER OF UNEQUALLED PERFORMANCE 


J. A. Crabtree & Co. Ltd., Lincoln Works, Walsall Staffs. 

















Photograph by courtesy of Goulds Foundries Ltd., Newport. 


- but not too tough 
for 
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750 ton press, Firth Derihon Stampings Ltd. 


CUT COSTS WITH... 
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Massey trimming presses of the Tie-tolt tyre are robustly 
constructed and give continuous service with minimum 
‘downtime’. They are arranged for push-button control 
within easy reach of the operator, Massey patented air 
operated friction clutch provides a very high controlled 

torque capacity. The main and auxiliary rams are 
accurately guided by adjustable slides and the 
lubrication is entirely automatic. 


Massey designs include:- 


Steam and Compressed Air Hammers, Pneumatic Power 
Hammers, Friction Drop Hammers, Double-acting Steam 
and Compressed Air Drop Hammers, Forging Presses, 


Trimming Presses, Tyre Fixing Rolls. 


B¢S. SEY [? 





OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD’S 
{| GREATEST RANGE OF FORGING PLANT 













With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 











We are equipped for both Manual and Automatic 
Argon Arc, Argonaut, Metallic Arc etc. and 


@" Elevator Resistance Spot and Seam Welding. 
a Feed -Hopper 


; MR del eYaletohasto Mlekd: folate! Vg 
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BURNLEY AIRCRAFT PRODUCTS LI 
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OUR special plaster core process 
combined with other modern 
techniques enables us to 

meet the exacting requirements 


of the electronic engineer. 


; Mis ue 
precision Cast _/ WAVE GUIDE COMPONENTS 
\ \ \ unications 
ar @ 








O for Rad 


/ 










Finished and assembled components 


can be supplied in aluminium, 
Our technicians will be 

pleased to discuss design and 
other technical problems 


magnesium, and certain copper 





based alloys. 


KENT ALLOYS LIMITED 


ROCHESTER - KENT - Telephone: Strood 7674 


Birfie'! Industries Limited - London W.1 
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All 


these 
passageways 


integral ’ 
with the 


“sheet 


The most important feature of ‘Kynal’ Roll-welded Sheets is No wonder 
their superior heat transfer efficiency, assured by passageways 
which are integral with the sheet. 


engineers with | 
THERE ARE OTHER NOTABLE ADVANTAGES: 
any desired pattern of passageways can be produced heat-transfer 
the sheets may be bent without buckling the passageways 
problems are il 


the passageways are perfectly clean and free from contaminants 


a wide range of forms and surface finishes readily available than interested 


"KY NAL’ roll-welded heat transfer shee 


i 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.! 
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You don’t need second sight when a ‘SHOFLO’ is in the line. 
Where circulating water systems are concerned, for radiators, condensers, 


liquid vats, oil coolers, radio transmitting equipment 





and the like, a ‘SHOFLO’ Indicator is the perfect 


answer when you've got to tell at first sight whether 





LOW FLO the coolant is flowing or not. 


A whirling ball under the toughened 
glass dome indicates passage of clear or 


h F translucent liquids at flows as low as Available in two sizes: Nominal 4" and 14" bores for flows up to 


4 g.p.h., pressures up to 100 p.s.i. 2.000 h ae P : : 
, : ph. size also made with right angle inlet and 3 
Standard casing is aluminium bronze &P 4 & es outlet 


for 4” sizes, gunmetal for 14” sizes; 
other metals for alkaline or acidic 
fluids. 


SHOFLO 


tells at a glance 





00 HIGH FLOW 











MEASUREMENT LTD., Tameside Works, Dobcross, Near Oldham. Tel.: Delph 424 (5 lines 
and London, Terminal House, Grosvenor Gardens, London, $,W.1. 
A Member of the Parkinson Cowan Group 





121 





ek, 


RNY att. ote: 


LUBRICATING PROBLEMS CAN 
BE SOLVED WITH THE NEW 


J™ 
A \ 


/ ‘asstemacy® 


GRAPHOGEN 


COMPOUND 


SV, AND, 
a 


ritish made by 
STAMGO MANUFACTURING CO. LTD 
8 WOOD STREET, KINGSTON-ON-THAMES 
Telephone KINGSTON 9239 











BRITISH SPRINGS 
AND WASHERS 


WILLIAM 
FINUCANE 


“Preasings) 
LTD. 


A.L.D. A.R.B. 


ELGAR 3757/89 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 








THE 
IRONSIDES LUBRICANTS LID. 


DAW BANK: STOCKPORT 





The CROFTSHAW 
| Welding a 


© Essential for the Pipe 
fitter. 


Folds up for easy tran- 
it on site, 


Steel construction 
a 


@ Saves erec- 
tion and in- 
stallation time 
by 30% 

@ PRICE £24 
@ Trolley 
without bench 
ete. £12 10s. 


CROFTSIAM commen ITD 


ORONANCE ROAD, ENFIELD LOCK, 
os Telephone: Waltham Cross 4709 

and erection specialists— 

~ y forms of contract work undertaken. 
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Whatever the job... 


ECLIPSE tool bits are made from H3 Cobalt 
High Speed Steel in squares and rounds and 
as cutting off tools and boring bars. The 
ECLIPSE tool holder really makes sure that 
the tool is rigidly held. Ask your tool dealer 
for details of sizes and patterns. 


tool bits 


and tool holders 


you’re safe 


with 


‘Eclipse’ tool bits, tool holders and other tools are made by James Neill & Co (Sheffield) Ltd 


and are obtainable from all tool distributors 











SLUOGE 


Disposal 


Residue sludge or slurry often creates a major problem of 


disposal. It may be viscous or carry solids in suspension 
and it is frequently corrosive or abrasive. The Mono 
Pump has shown a great ability at handling such mixtures 
and has saved considerable manpower, time and money by 
pumping sludge effluent direct from pits and settling tanks 
to transportation for disposal or to plants for by-product 
recovery. The Mono Pump is self-priming, positive in 
action and has a high suction power. It is simple and 


needs the minimum attention. 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, Johannesburg, Manchester, Melbourne, ' wcastle, 


The 


MONO PUMPS LIMIT 
MONO HOUSE SEKFORDE STREET - LONDON. 
Telephone: CLErkenwell 911 
Telegrams: Monopumps ‘Phones London 
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YDUSTRIAL & TRACTION GEAR 


PICYCLIC TYPE 
DUCTION GEARS 


tios 3: 1, to 1200: 1, 
aximum Efficiency—mini- 
space: Horizontal or 
prtical Mounting. 

e most efficient method of 
btaining a low speed drive, 
ing a high speed motor, 
izing a minimum of space. 
e can Offer single or 
tiple stage reductions 
pm 3to 1, up to 1200 tol, 
horizontal or vertical 
ounting. 


vateé~-MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


OSTOCE & BRAMLEY ETD 
reas 


SPECIALISTS IN POWER TRANSMISSION 
RKS PHONE : STALYBRIDGE 3232-3 


TREE E 





ODONTIC WO STALYBRIDGE A/21/6463) 





















<8 
3 blankets heat and light 


The greatest enemy of efficient production—DUST, whether it is 
creating a fire risk, damaging machinery, blanketing heat and light, 
jeopardising health, ruining paint or causing extra labour can, 
unknown to you, gradually whittle down your profits. You cannot —= 
SEE the NEED— but it is there all the same. Eliminate dust with Coe 

NEW WELBECK industrial suction cleaners—the most advanced EN ts 

and efficient machine on the market today. Your premises need 1.C.l. use NEW WELBECK industrial suction 
NEW WELBECK to restore lost profits. cleaners. 


ae The ‘DUPLEX’ model cleaner in use at one of 
fornation'co Derr 3, WE SERVE THE LEADERS OF INDUSTRY 


1.C.1.s Alkali Division boiler houses. 
NEW WELBECK LTD. 


HEAD OFFICE & WORKS: LONDON OFFICE: 
Moulsecoomb Way, Brighton, 7, Sussex 6 Cavendish Square, London, W.1 
Tel.: Brighton 61666 (PBX) Tel : LANgham 1517 (PBX) 
BRANCHES AT BIRMINGHAM, MANCHESTER, SCOTLAND & EIRE 











By aopointment to 
H.M. The Queen 
., Supphers of 

Vacuum Cleaners 
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MARINE DIESEL 


AIRCRAFT 


MINING MACHINERY 


EARTH MOVING 


MACHINE TOOLS 





THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.II Tel: 


MII6I/A 
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s Think of the 
clutch 


. - Out! ices 






“Poe 


You can almost hear the Boat Race comment 
voice intoning the repetitive action that wear 
the crews in some twenty minutes. 

And so with clutch plates. The punishing fricti 
inseparable from repeated engagements of the clutd 
inexorably wears out the normal type of clutch 

plate, with regrettable speed. §Result—costly idle 
time for refacing or replacement. 
But this is not so with SINTERLINK clutch 
plates. Faced with sintered metal of cellular struc- 
ture, they stand up to a tremendous amount of 
friction for very much longer than conventional 
clutch plates. The exceptional resistance to wear of 
SINTERLINK and its remarkable ability to with- 
stand and dissipate heat are the explanation. 


Any Answers? 
We will gladly answer any questions either by corre- 
spondence or by personal call. 





SINTERLIN 





the final factor 
In Power Transmission 


MAXIMUM MARKS TO 
SINTERLINK FOR 
Low Rate of Wear * Smooth 
Stability - Absence of Fade 
High Thermal Conductivity 





> 


ES and PREMISES - TENDERS 


Series Discounts. 


te. 4/- per line of approximately 6 words. Minimum 16/-. 

48/- per single column inch and pro rata. 
e reduced rates (i.€., not on a pro rata basis) for advertisements of }-page 
mn inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 
For advertisements 1 inch and upwards. 


12 lines to 1 inch. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


| DIRECTORS * PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
_ BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


AUCTION SALES - FOR HIRE + MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


Urgent advertisements may be telephoned to CENtral 6565. 


4 Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
4 Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches sin 

er the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Number. 2/-, which includes forwarding of replies. 
“Run-on”’ and ‘* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 

or publication on following Friday. All advertisements three days earlier if proofs are required. 


ts for publication should be addressed to: Classified Advertisement Dept., “The Engineer”, 28 Essex Street, Strand, London, W.C.2. 


gle column, for an illustrated advertisement it is a 4-page (12 column inches), 


“Displayed " and “‘ Illustrated " advertisements by noon 





IC APPOINTMENTS 





GHAM AND DISTRICT 
HNICAL COLLEGE 


RE STREET, NOTTINGHAM 
nD A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E. 

APPOINTMENTS 

increase in the volume of advanced 
pwing additional appointments to the 
ing Staff are required for September 
lege will, in the main, concentrate in 
nost-Ordinary National Certificate and 
ate City and Guilds work. A large, 


costing approximately one million 
into full use in September next and 


‘lutch accommodation for well-equipped 
; of Building and Civil Engineering, 
idl gineering, Chemistry, Physics and 
1di¢ and Mining. Incr accommoda- 


lable to the Departments of Mechani- 
g Arts and Commerce, Printing and 
arch work by both staff and students 


tch y developed. College senior teaching 
expected to undertake or supervise 
c Consultancy work by staff is 


xperience, teaching experience and 
Hence will all be of considerable advant- 
ted candidate. 

ECTURER IN MACHINES AND 
DESIGN. 

ECTURER IN BUILDING MA- 


R IN THERMODYNAMICS. 

R IN CIVIL ENGINEERING. 
accordance with the Burnham Tech- 
follows: Senior Lecturer: £1350, 
wal increments of £50 to £1550 per 
turer: £1200, rising by annual incre- 
fo £1350 per annum. 

iculars and form of application may 
‘om the Principal, to whom completed 
be returned not later than 16th May, 
E7024 





NGTON EDUCATION 
COMMITTEE 


CHNICAL COLLEGE 


RER IN MECHANICAL 
ENGINEERING 


RR IN MECHANICAL ENGINEER- 
in September, 1958. Candidates will 
p teach to H.N.C. two of the following 


Hydraulics, Materials, Machines. 
urnham Scale, £1200 by £30 to £1350. 
Bustrial experience qualifies for incre- 
he scale. 

forms and further particulars may be 
the Chief Education Officer, Education 
Street, Warrington, upon receipt of a 
essed, foolscap envelope, and should be 
On as possible E6983 





AH BAY COLLEGE— 
SIERRA LEONE 


IVERSITY OF DURHAM) 


TURESHIP IN ENGINEERING 


are invited for appointment to the 
RESHIP. The Lectureship is tenable 
» Civil or Electrical Engineering but 
R appointment ability to teach Electrical 
ould be a advantage. Candidates 
raduates in Engineering with some 
— eye 
's on Contract for up to five years. 
5 by £50 to £1415 by £75 to 715, 
ording to qualifications and experience. 
so include children’s allowances 
9), Passaves on appointment and 
. spart-furr hed accommodation at 
* Ng 74 per cent of salary. 
Cunation may be obtained from the 
- we Col , 12, Lincoln’s Inn 
alg 2, to whom applications (six 
ge, full particulars of qualifications 


» 4 jeans three referees, should be 
sia E7017 


ir 









PUBLIC APPOINTMENTS 


CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


MATTHEW BOULTON TECHNICAL 
COLLEGE 
SUFFOLK STREET, BIRMINGHAM, I 





Principal : 
J. C. MARTIN, M.A., A.M.LE.E., A.M.Brit.L.R.E. 


APPOINTMENTS 


Applications are invited for the following full-time 
teaching posts to commence duty on the Ist Sept- 
ember next. Application forms and particulars may 
be obtained from the Principal (s.a.e.), and should 
be returned to him within 14 days of the appearance 
of this advertisement. 

Salary scales in accordance with the Burnham 
(Further Education) Report, 1956 :— 

LECTURER : £1200 by £30 to £1350. 

Candidates may be granted additional increments 
above the minimum and up to the maximum of the 
above scale in accordance with their industrial, pro- 
fessional or research experience as approved by 
the Authority as of equivalent standard. 

ASSISTANT GRADE “B” : man, £650 by £25 
to £1025 ; woman, £580 by £20 to £820, plus equal 
pay increments. 

Candidates may be granted additional increments 
above the minimum of the above scale for time spent 
in industry, commerce, professional work or research. 
There are also additions to the scale for a Degree or 
equivalent professional qualifications. 

Lecturer, to take charge of Applied Mechanics 
and Heat Engines Laboratories for work up to 
Ordinary National Certificate level. 

Assistant Grade “ B,” to teach up to Ordinary 
National Certificate and City and Guilds Inter- 

diate level in M ical Engineering. 
E. L. RUSSELL, 
Chief Education Officer. 





E7033 


PUBLIC APPOINTMENTS 





ESSEX EDUCATION COMMITTEE 





SOUTH-WEST ESSEX TECHNICAL 
COLLEGE AND SCHOOL OF ART 
FOREST ROAD, ren, LONDON, 
a | 





ENGINEERING DEPARTMENT 





APPOINTMENTS 


As a result of continued expansion in the Engineer- 
ing Department, the following posts will be available 
from Ist September, 1958 :— 

(a) LECTURER IN ELECTRICAL ENGINEER- 
ING, to teach Electronics and Electrical Theory and 
Measurements up to the standard of Final B.Sc. 
(Eng.). Applicants should hold a Degree in Electrical 
Engineering and have suitable teaching and industrial 
ex 


perience. 

(b) LECTURER IN MECHANICAL ENGI- 
NEERING, to teach Mechanics of Fluids and 
Applied Thermodynamics or Mechanics of Machines. 
Applicants should be Graduates and/or Associate 
Members of the Institution of Mechanical Engineers. 
Some teaching and industrial experience is desirable. 

(c) ASSISTANT GRADE B IN PRODUCTION 
ENGINEERING, to lecture in Metrology to Higher 
National Certificate level, and Workshop Techniques 
to Final City and Guilds level. Candidates should 
be Associate Members of the Institution of Produc- 
tion Engineers, or be otherwise suitably qualified. 
Practical experience essential. 

(d) ASSISTANT GRADE B, to teach Engineering 
Workshop Practice, Technology and Science to Final 
City and Guilds level in Machine Shop Engineering 
and to Engineering Trade Apprentices. Higher 
National Certificate or equivalent required with good 
industrial experience in mechanical engineering. 

(e) ASSISTANT GRADE B, to teach Motor 
Vehicle Work for City and Guilds Motor Vehicle 





FOURAH BAY COLLEGE— 
SIERRA LEONE 


(UNIVERSITY OF DURHAM) 


SENIOR LECTURER IN ENGINEERING 





Applications are invited for appointment to the 
post of SENIOR LECTURER IN ENGINEERING. 
The post is newly-created in connection with the 
courses about to be established in General Engineer- 
ing Technology. ; 

Qualifications : Degree in Engineering, preferably 
Mechanical ; Associate Membership of an Engineer- 
ing Institution ; good teaching experience to Degree 
level essential. The person appointed will be Head 
of the Department of Engineering and will be 
responsible to the Principal for the conduct of the 
Engineering Coursing. 

Salary: £1700 by £75 to £2150. Entry point 
according to qualifications and experience. Other 
conditions include children’s allowances (maximum 
£300), passages on appointment and annual leave, 
part-furnished accommodation at rental not exceed- 
ing 74 per cent of salary. 

Further information may be obtained from the 
Council for Overseas Colleges, 12, Lincoln’s Inn 
Fields, London, W.C.2, to whom applications (six 
copies), giving age, full particulars of qualifications 
and experience, and naming three referees, should 
be sent by 20th May, 1958. E7019 


BRADFORD INSTITUTE OF 
TECHNOLOGY 
(COLLEGE OF ADVANCED TECHNOLOGY) 








Principal : E.G. EDWARDS, Ph.D., B.Sc., F.R.LC. 





SENIOR LECTURER 


Applications are invited for appointment of 
SENIOR LECTURER in the Department of Mech- 
anical Engineering. Applicants should be Graduates, 
and Corporate Membership of a Professional! Institu- 
tion is desirable. ; 

The salary scale for men, in accordance with the 
Burnham Technical Award, is from £1350 to £1550 
per annum. i 

Previous industrial or research experience at a 
suitable level may be taken into account in fixing 
the commencing salary. cd 

Further particulars and forms of application may 
be obtained from the Principal, Institute of Tech- 
nology, Bradford, 7. 

W. H. LEATHEM, 


E6986 Clerk to the Governors. 


s’ and Technicians’ courses. Teaching and 
practical experience desirable. 

(f) ASSISTANT, GRADE B, to teach Light Elec- 
trical Engineering subjects, Radio and Television 
Servicing, for Higher National Certificate and City 
and Guilds courses. Higher National Certificate or 
Full Technological Certificate and practical experi- 
ence desirable. 

Salaries : Lecturers, £1200 by £30 to £1350, plus 
London allowance (£36 or £48 p.a.); Assistants 
Grade B, £650 by £25 to £1025, with additions for 
Degree or equivalent and approved training. Incre- 
ments within scale for previous teaching service, 
approved industrial experience and war/national 
service. London allowance payable (£36 or £48 


p.a.). 

Applications (no forms) by letter, giving particulars 
of qualifications, training and experience, and enclos- 
ing copies of three recent testimonials, or giving the 
names and addresses of three referees, to be submitted 
to the Clerk to the Governors at the ees 





WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 





Principal: A. HARVEY, Ph.D., B.Sc., F.Inst.P. 


ENGINEERING DEPARTMENT 





LECTURERS 





Applications are invited for the following posts :- 

(a) LECTURER IN PRODUCTION ENGI- 
NEERING. Salary : £1200 by £30 to £1350 p.a. 

Applicants should be at least Graduate Members 
of the Institution of Mechanical Engineers and the 
Instituti Production Engineers, and have had 





of 
sound industrial experience. 
(b) TWO SENIOR LECTURERS IN MECH- 
ANICAL ENGINEERING. Salary : £1350 by £50 


to £1550 BS. 

(c) ASSISTANT LECTURER, Grade B, in 
MECHANICAL ENGINEERING. Salary: £650 
by £25 to £1025 p.a., plus additions for training and 


“—— 
andidates should be University Graduates in 
Mechanical Engineering and have had industrial or 
research experience; t should be (at least) 
Graduates of the Institution of Mechanical Engineers. 

Further particulars and forms of application may 
be obtained from the Principal, Cathays Park, 
Cardiff, and forms should be returned not later than 
17th May, 1958. 

ROBERT E. PRESSWOOD, 
Clerk to the Governors. 
April, 1958, E7010 


PUBLIC APPOINTMENTS 





FOURAH BAY COLLEGE— 
SIERRA LEONE 


(UNIVERSITY OF DURHAM) 





LABORATORY SUPERINTENDENT 





Applications are invited for appointment as 
LABORATORY SUPERINTEND for the 
Engineering Laboratories of the College. Qualifica- 
tions : considerable experience as Engineering 
Laboratory Technicians, preferably in a University 
or College of Technology. 

The appointment is on contract and carries a 
salary of £660 by £30 to £720; £810 by £36 to 
£990; £1032 by £42 to £1116, plus 10 per cent 
with, in the case of overseas candidates, an allowance 
of £240 per annum on a salary of up to £975 inclusive 
and £270 per annum on a salary of £976 to £1116. 
Other conditions include children’s allowances 
(maximum £300), a gratuity, p ges on appoint 
ment and annual leave, and part-furnished accom- 
motetion at rental not exceeding 74 per cent of 
Salary. 

Further information may be obtained from the 
Council for Overseas Col , 12, Lincoin’s Inn 
Fields, London, W.C.2, to whom applications (six 
copies), giving age, full particulars of qualifications 
and experience, and naming three referees, should be 
sent by 20th May, 1958. E7018 








UNIVERSITY OF LONDON 
KING’S COLLEGE 


DEPARTMENT OF CIVIL 


LECTURER 


ENGINEERING 





Applications are invited for the of LEC- 
TURER IN CIVIL ENGINEERING, vacant oa 
Ist October, 1958. 

Applicants should have an Honours Degree and 
professional experience. Special interest in concrete 
structures will be an tage. Salary. on the 
scale £900 by £50 per annum to £1350 and then by 
£75 per annum to £1650, plus £60 per annum 
hoa? a with starting on according to 
quali ions and experience. allowances 
and F.S.S.U. benefits will be payable. — 

Conditions of appointment and application forms 
may be obtained from the Registrar, King’s College 
London, St W.C.2. Completed forms must 
reach him by May 20th, 1958. E6922 





UNIVERSITY OF MANCHESTER 
LECTURER IN ENGINEERING 
(MECHANICAL) 





Applications are invited for two posts of L 
TURER IN ENGINEERING (MECHANICAL). 
For one post a prime interest in thermodynamics 
applied to heat engines is required ; for the other 
interests in applied thermodynamics, heat transfer. 
mechanisms or machine design, University regula- 
tions permit teaching staff to read for the Degrees of 
M.Sc. and Ph.D. salary scale is £900 to £1650 
per annum. Membership of the F.S.S.U. and 
Children’s Allowance Scheme. Initial salary accord- 
ing to qualifications and experience.—Applications 
should be sent not later than May 24th, 1958, to the 
Registrar, The University, Manchester, 13, from 
whom further particulars and forms of application 
may be obtained. Applications by airmail (no forms) 
will be considered from overseas candidates. 





BRITISH RAILWAYS 


WESTERN REGION 


TECHNICAL ASSISTANTS 


—_—_— 


Applications are invited for posts TECH- 
pany peareag tn experiented “ 

steel concrete iges and able to prepare detai 
drawing and estimates. |Workshop walaing ~ 
advantage. Salary range £809/£877, 

a eee naeeys with pay, with pros- 
pects of promotion an manency mem 
~ ~-! eect na aige ms ome fund. = poh 

pplications, stating age, previ 
to Chief Civil +. BR. Mw 4 


ineer, B.R. Western Region 
Paddington Station, , W.2. E69: 


Classified Advts. continued on page 126 
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PUBLIC APPOINTMENTS 





MERSEY RIVER BOARD 
ASSISTANT AREA ENGINEER 


Applications are invited for the appointment of 
ASSISTANT AREA ENGINEER, Eastern Areas 
of the Board. Applicants must be Chartered Civil 
Engineers with considerable experience in river work 

he salary will be in accordance with A P.T. Grade 
V (£1175 to £1325). The commencing salary will 
depend upon qualifications and experience. 

The applicant must be able to drive a motor-car 
and live within reasonable distance of the Board's 
area office at Sale, Cheshire. 

The appointment, which may be terminated by 
one month’s notice on either side, is subject to the 
Local Government Superannuation Acts 

Applications, stating age, education, qualifications 
and experience, together with two references, 
should be sent to J. T. Firth, B.Eng., M.LC.E 
Engineer to the Board, at the address given below, to 
arrive not later than the 16th May, 1958 

A. H. JOLLIFFE, 
Clerk of the Board 


Liverpool! Road, 
Great Sankey, 





Warrington E7028 
MANCHESTER CORPORATION 
WATERWORKS 


ASSISTANT ENGINEERS (CLASS Ii!) 


Applications are invited for the undermentioned 
engineering appointments on the temporary staff of 
the Corporation in connection with the design and 
execution of works included in (a) the Third and 
Fourth Instalments of the Haweswater 
including the laying of S4in dia. steel pipes, and the 
construction of two service reservoirs (200 million 

lons capacity), near Bury, Lancs, and (b) the 

Itration and treatment of the Longdendale supply : 

ASSISTANT ENGINEERS (CLASS III). Salary 
in the range of £575/£845 p.a., according to qualifica- 
tions and experience. 

Applications, stating (1) -. (2) education and 
training, (3) professional qualifications, (4) experience 
in the preparation of plans and construction of 
waterworks or other civil engineering works, together 
with the names of two referees, should be addressed 
to the Engineer and Manager, Waterworks Offices, 
Town Hall, Manchester, 2, so as to be received by 
10th May, 1958. E6864 





GOVERNMENT OF RHODESIA 
AND NYASALAND 


DEPARTMENT OF CONSERVATION 
AND EXTENSION 


VACANCY: CONSERVATION ENGINEER 


Applicants must hold a Degree in Civil Engineering, 
or A.M.LC.E. or equivalent. Experience in soil 
and/or water conservation work, hydrology and 
particularly land drainage advantageous but not 
essential. 

Starting Salary: £1700 per annum on scale 
£1700 by £50 to £1850. Promotion to senior posts 
—= on vacancies and efficiency. 

ties : Will include research on aspects of soil 
and water conservation, erosion control and hydro- 
logy (essentially with problems of land drainage). 

Application forms and further details from 
Secretary (R), Rhodesia House, 429, Strand, London, 
W.C.2. Closing date June 6th. £7037 





FOUNTAIN GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


SUPERINTENDENT ENGINEER 


Applications are invited for the appointment of 
SUPERINTENDENT ENGINEER at the Fountain 
Hospital, Tooting Grove, London, S.W.17. Salary, 
£790, rising to £925 per annum, plus London weight- 
ing. Resident post. Accommodation available. — 

Applicants should have completed an apprentice- 
ship in mechanical engineering or have otherwise 
acquired a practical training in mechanical engineer- 
ing as distinct from a purely craft training. They 
must also hold a First Class Certificate of Com- 

y in Marine Engineering (or equivalent Naval 

‘ertificate), or an approved equivalent qualification 

which includes Heat and Heat Engines and an 
endorsement in the Principles of Electricity. 

Applications, stating age, qualifications and 
ex and names of two referees, to the Group 
Secretary, Fountain Hospital, as soon as —. 

26 





GOVERNMENT OF UGANDA 


SUPERINTENDENT OF APPRENTICESHIP 
AND TRADE TESTING 


SUPERINTENDENT OF APPRENTICESHIP 
AND TRADE TESTING, preferably between 37 
and 47, uired to take charge of Apprenticeship 
and Trade Testing Division of Labour Department, 
and to supervise and advise on apprenticeship training 
in industry and Government Departments. Con- 
siderable practical experience and first-hand know- 

of apprenticeship training, also administrative 
y essential. in Engineering or equivalent 
professional qualification or appropriate engineering 
in Her Majesty's Forces necessary. Post 
on contract/resettlement grant terms for one tour 
of 30-36 months. Home pension rights preserved. 
Salary at appropriate point in scale £939 to £1863 
inclusive. Quarters, when available, at low rental. 
Pree and medica! attendance. Outfit, 
educat and separation allowances. Generous 
home leave. Low income tax.—Further particulars 
and application forms obtainable from Director of 
Recruitment, Colonial Office, Great Smith Street, 
London, $.W.1, quoting BCD.132/9/06. Closing 
date for receipt of initial enquiries 31st May, 1988. 


THE ENGINEER 


PUBLIC APPOINTMENTS 





LEE CONSERVANCY 
CATCHMENT BOARD 


APPOINTMENTS 


Applications are invited for : 

(a) ONE ASSISTANT ENGINEER (Temporary), 
within the range of Grades II-III (£730-£1030 per 
annum, plus London weighting), according to experi- 
ence and qualification. 7 

(b) THREE ENGINEERING ASSISTANTS, 
within the range of Grades I-II (£580-£850 per 
annum, plus London weighting), according to experi- 
ence and qualifications. 

Applicants for appointment (a) should be Cor- 
porate Members of the Institution of Civil Engineers 
or hold other appropriate qualifications, and should 
have a considerable experience of design and/or 
supervision of civil engineering work of some mag- 
nitude. This appointment is in connection with a 
major scheme of works which is expected to continue 
for several years. The works include heavy excava- 
tion, bridges, mass, reinforced and prestressed con- 
crete culverts, sewers and ancillary works. 

Applicants for appointment (b) should have had 
experience in the design and supervision of civil 
engineering works and in one case land drainage 
experience would be an advantage. 

Travelling and subsistence allowances in force 
from time to time will be payable, and the successful 
candidates may be required to provide their own cars, 
in which event they will be entitled to an essential 
user allowance. 

The appointments will be subject to the National 
Scheme of Conditions of Service for Local Autho- 
rites’ Administrative, &c., Staffs, and to one month's 
notice on either side, and the successful applicants 
may be required to pass a medical examination 
Applicants should state whether they would wish to 
be specified as contributory employees for the pur- 
poses of the Local Government Superannuation 
Act, 1937, and, if so, give particulars of previous 
contributory and non-<ontributory service. 

Applications, stating age, qualifications, experi- 
ence, &c.. accompanied by copies of three recent 
testimonials, and endorsed for (a) “ Assistant Engi- 
neer,” and for (b) “* Engineering Assistants,” should 
reach N. Medrington, Esq., A.M.LC.E., M.1.W.E., 
Engineer to the Board, “ The Grange,”’ Crossbrook 
Street, Cheshunt, Herts, not later than first post on 
Monday, 2nd June, 1958. 

J. L. SPILLER, 
Clerk of the Board. 
Head Office of the Board 
Brettenham House, 
Lancaster Place, 
Strand, 
London, W.C.2. E6971 





CITY OF CARDIFF 
CORPORATION WATERWORKS 


APPOINTMENTS 


Applications are invited for the following per- 
manent appointments on the staff of the Water 
Engineer and Manager. 

RESIDENT ENGINEER (A.P.T. IV, £1025-£1175 
per annum) at the Corporation Reservoirs and 
Treatment Works. 

Applicants must have had experience on main- 
tenance of catchment area, impounding reservoirs, 
treatment, pumping plant and trunk mains. 
Housing accommodation will be available at a 
reasonable rent. 

ENGINEERING ASSISTANT (Special Classes 
Grade, £750—£1030 per annum). 

Applicants must have passed Sections “A” 
and “ B” of the Associated Membership Examina- 
tion of the Institution of Civil Engineers or possess 
= Engineering Degree giving exemption there- 
rom. 

General conditions and further details of these 
appointments can obtained from the Water 
Engineer and Manager, City Hall, Cardiff, and 
applications, stating age, previous experience and 
qualifications, together with the names of two 
referees, should reach the undersigned, in envelopes 
appropriately endorsed, not later than Tuesday, 


the 20th May, 1958. 
S. TAPPER JONES, 


. Town Clerk. 
City Hall, 
Cardiff, 

28th April, 1958. E7035 





CITY OF PLYMOUTH 
APPOINTMENT OF SPECIAL STAFF FOR 
BRIDGE DESIGN AND CONSTRUCTION 





Applications are invited for the following appoint- 
ent : 


SENIOR ENGINEER in Grade B (£1270-£1440), 
for the design and the supervision of the construction 
of the proposed new Laira Bridge. This is a SOOft. 
long dual carriageway crossing of tidal water and 
involves deep foundation. 

Applicants should be qualified civil or structural 

with experience in reinforced and pre- 
—~" m concrete design and also in deep foundation 
: It | pens that or appointment will, subject 
© satisfactory service, ora iod of 4 
first part of + yarn oe out on design and the 
preparation of contract documents and t i 
as Resident Engineer. vaeaael 

Age limit 40 or 45 if already serving with a Local 
Authority. The appointment is subject to medical 
examination and the successful applicant will be 
required to contribute to the superannuation fund. 

Housing accommodation, if required, will be made 
available for a period of 12 months and part of 
rerthe starting salary will be f 

8 ing salary wi xed withi 
— ° oy i ad aaa 
pplications on forms obtainable from m 
returnable within 14 days of the appearance of this 
advertisement. 
J. PATON WATSON, C.B.E., M.LC.E., 


City En 
The Guildhall, y gineer and Surveyor. 
Plymouth. F6957 


PUBLIC APPOINTMENTS 





WAR DEPARTMENT 


BULFORD 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) required 
by War Department at Bulford. Applicants must be 
of British parentage and possess following qualifica- 
tions. Ordinary National Certificate in Electrical 
and/or Mechanical Engineering or evidence of 
equivalent standard of technical education; and 
five years’ apprenticeship or equivalent with an 
engineering concern giving good comprehensive 
training. Completion of course at School of Military 
Engineering required for appointment to Establish- 
ment for Engineer Services as Clerk of Works 
(Mechanical) constitutes equivalent qualification. 
In addition, must have the following experience : 
(i) After completing apprenticeship at least three 
years with engineering firm giving good comprehen- 
sive experience, or (ii) three years’ service as Super- 
visor of Labour, Chargehand or Technical Officer in 


My i 


’ 
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PUBLIC APpoy 
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ADEN PORT Thy 


— 
ASSIS TANT MAIN 
Ss UPERINTENDEy, 


The Board of Tress ‘ 
t of ASSISTANT MaINTEN”, 
NDENT, net more than % ANG 
oa have served a inal 
ticeship and should Possess a F, 
Ministry of Trampos M ‘a Fig 
Preference will be given tocandae 
First Class Steam and Diese} 
workshop experience Since — De 
dates will be considered for - rin) 
Salary of the appointment ; 
£1950 per annum under ~. 
a and medical attention, 
For full details apply 
Is to 
ing Engineers and Agents. 
Place, Grosvenor Cant sie2 Punt 
Sloane 3433). Bio. ate 
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Engineering Industry. Salary will be d 
according to age, =a and experience, on 
provincial range of £655 (at 3 26) to £820 per 
annum. Posts are temporary but with long-term 
possibilities. 
Application to :— 

Chief Engineer, 

H.Q. 1 Div./Salisbury Plain District, 

Bulford Camp, 

Bulford, 

Wilts. E6952 





THE BRITISH TRANSPORT 
COMMISSION 


SOUTH WALES DOCKS 


ENGINEERING ASSISTANT 


The British Transport Commission invite applica- 
tions for appointment as ENGINEERING ASSIST- 
ANT on the staff of the Civil Engineer, South Wales 
Docks. Salary ranges between £916/£1120 per 
annum. 

Applicants should have experience in the design 
and construction of general civil engineering works, 
preferably with knowledge of maritime works, but 
this is not essential ; should be able to prepare esti- 
mates of cost and contract documents. They should 
be Corporate Members of the Institution of Civil 
Engineers or qualified for election. Certain free 
travel facilities, superannuation scheme, good pros- 
pects for selected candidates. 

Applications, stating age, experience and qualifica- 
tions, should be sent to the Chief Docks Manager 
South Wales Docks, Pierhead Building, Cardiff. 

E6973 





PUBLIC WORKS DEPARTMENT 
HONG KONG 


MECHANICAL ENGINEER 





To supervise and maintain all waterworks mech 
anical equipment, including pumping station, filtra 
tion plant and a workshop employing 150 men. 
Specification ordering and installation of new 
ea. 

ensiona appointment in the salary ran 
£124S5-£2178, plus a variable coubatlivian aon 
ance. Quarters, if available, at low rental. Free 
medical attention and free passages for officer and 
family. _ Generous leave. Low taxation. 

Candidates must be A.M.I.Mech.E. and under 35 
years of age. They should have served an apprentice- 
ship or post-graduate pupillage with a facturer 


TENDERS | 


LEE CONSERy 
CATCHMENT &¢ 


FLOOD ALLEVIATION y 
CONTRACT No} 




















TENDERS are invited from ¢ 
the CONSTRUCTION, in the Bon 
stow, in the County of Essex, of «9 
BRIDGE, approximately 70f. jong 
wide, to carry the Chingford Branch 
British Railways (E.R.) over @ fo; 
between Clapton and St. James’ Sine 

The works include abutments ax 
reinforced concrete, wing walls an 
250ft. of flood channel in mass co 
spans partly encased in concrete, 
emba tt; these works must » 
without interference with the wor ¢ 
except during short periods of posse 

Instructions to tenderers and docu 
able on or after Ist May, 1958, from 
Palmer and Tritton, 125, Victoria 
S.W.1, on payment of £20 deposit 
pectpen sel Ba Lee Conservancy 
and returnable under certain condita, 

On or after ist May, 1958, docume 
may be inspected at the offices of | 
Palmer and Tritton, at the above 


= 

enders to be delivered to the uw 

12 o'clock noon (B.S.T.) on 2nd Jun, 
J. L. Pi 


Clerk a 

Lee Conservancy Catchment Boar, 
Brettenham House, 
Lancaster Place, 


Strand, 
London, W.C.2. 





CITY OF NOTTIN 


WATER DEPARTME 


ANNUAL CONTRA 
CAST-IRON PIPES—Ciasses “C’ 
(including ordinary sand cast, sand 





of heavy equipment, preferably waterworks type 
pumping plant. They should have varied experience 
of this type of plant and like duties involving 
familiarity with substantial equipment. Training and 
experience with a water supply authority acceptable. 
—Write, Director of Recruitment, Colonial Office, 
London, S.W.1, stating age, qualifications and expe- 
rience. Quote BCD.112/51/024. E6996 





CIVIL SERVICE COMMISSION 


SENIOR SCIENTIFIC OFFICERS: 
SCIENTIFIC OFFICERS 


SENIOR SCIENTIFIC OFFICERS (a) : SCIEN- 
TIFIC OFFICERS (b). Pensionable Posts for men 
and women in major scientific fields, including 
Meteorology and Geophysics (frequent overseas 
surveys). A few vacancies for BIOLOGISTS, 
including specialised posts in Taxonomy of Inverte- 
brate Animals, Taxonomic Entomology, Fungus 
Systematics and Plant Pathology, and one post for 
a TAXONOMIC BOTANIST (Pteridophyta). 

Qualifications : normally first or second-class 
Honours Degree in Science, Mathematics or Engi- 
neering, Or equivalent attainment ; additional] , for 
(a), at least 3 years’ relevant (e.g. post-Graduate) 
experience. Normal age limits: (a) between 26 
and 31; (b) between 21 and 28, with extensions for 
pow ol eases — and Overseas Civil ice. 

Salaries (men): (a) £1190-£1410: 
£635-£1110. Five-day week generally. Nene 

Write, Civil Service Commission, 30, Old Burling- 
ton Street, London, W.1, for application form, quot- 
ing (a) S.53/58 ; (b) $.52/58. E7020 








| EDUCATIONAL 


A.M.L.MECH.E., B.Sc. City and 

Guarantee Postal Courses for ail pe 

nical Divisions from Elementary to Degree standard 

pe nae ony 95 per cent. successes, 144-nage 
rospectus free on request.—B.1.E.T. (De 

Ww London, W.8. — Fi a 








right’s Lane, 
FREE! Brochure ing details 
Mechanical and Probes: Engineering, Drag ae 
manship, &c., for the A.M.I. ech.E., AMILPE. 


City and Guilds and other professional ex 
—E.M.I. Institutes, Dept. E. London. 
(Associated with H.M.V. as ‘pov 5 











iron). 
SPECIAL CASTINGS up to adi 
Class “* CD.” 
SPECIAL CASTINGS over 6in—Cas 
my. ta SPECIAL 
MISCELLANEOUS IRON C 


HYDRANTS AND SLUICE VAL! 
GUN METAL FITTINGS, 


Nottingham Corporation invite 
the SUPPLY of the above STORES 
RIALS, for the 12 months ending 0%: 


f 


Guildhall, 
Nottingham. 


TECHNICAL HOMES 





may be y 
ject of interest) for oF 
Gating abet ote 


TECHNOLOGICAL ! 
OF GREAT BRITA 
(Dept. 76), 

29, WRIGHT'S LANE, Le 


ry) 














RT Try 
|AINTE 
TENDENr 





<rMmy ARE INVITED TO SEND FOR 


an % ’ 
Yea 
BNised ¢ 
ss a Hed 
arine 


) Candi 

Satan 
© qualif 

ra in| 
nent is {lg 
reement, 
ition, 


Personne!) 
Aden Port 
8, Londo 


DAYS’ FREE 
XAMINATION 


| 





ERS OF | 
ERVAN¢ 
iT 80 NEWNES 


ATION § 


-T NO} 


from comp 


FULLY REVISED 


by posting coupon to-day ! 


000 PAGES 


500 i.ustrations 


000 inoex enrnies 





53° Weighs 3; Ib. 
AW in hard-wearing 
maroon moroquette. 


NOW — POST 


ANY NEW TABLES AND NEW FORMUL¢E 





s standard technical reference on every branch of engineering 
ow issued in an 8th enlarged Edition. In over 2,000 pages it 
vides, in compact form, an abundance of information you 
stantly need—data, tables, formule, and technical knowledge 
ays at your elbow. Examine this new edition without obliga- 


NGINEER’S 
REFERENCE BOOK 


NEW 8TH EDITION 
EDITED BY F. J. CAMM 


@ 126 SECTIONS 





126 Sections of Specialised Knowledge 
Including Hydraulics, Mechanics, 
Workshop Maths, Stress Formule, 
Patents, Belts and Pulleys, Bearings, 
Couplings, Screw Threads, Gear Cut- | 
ting, Wire Gauge Standards, Drilling, | 
Riveting, Milling, Coolants, Speeds | 
and Feeds, Presswork, Metallurgy, 
Foundry Practice, Diecasting, Electro- 
plating, Welding, I-C Engines, Aero | 
Engineering, Boilers, Plastics, Pro- | 
duction Control, Time and Motion | 
Study, Weights of Substances, Elec- 
trical Data, Chemical Symbols, Units, 
etc., etc. 





Important New Features include— 
Limits and Fits, Runouts for Screw 
Threads, Screw Threads for Glass 
Containers, Diamond Tools for 
Abrasive Wheel Turning, Copying | 
Lathes, etc. 


COUPON TO-DAY! | 








Price in 8 days 80s. 


pation 


Parent s Signature if under 21) 





ee ee 


re) 


e Newnes, Ltd, 66-69, Great Queen St., London, W.C.99. 
ENGINEER’S REFERENCE BOOK without obligation to pur- 
I will either return it in 8 days or send 7s. 6d. deposit 8 days after 
, then eight monthly subscriptions of 10s., paying 87s. 6d. in all. 
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APPLICANTS ARE ADVISED TO SEND Po ~ dyed INSTRUMENTATION ENGI- 
ran eepenenans ie 


COPIES, NOT ORIGINALS, OF THEIR TESTI- 


ign and supervision of 


the 
MONIALS UNLESS OTHERWISE REQUESTED mar Pogy asm yom 9 Ee gt 
ae 


AN OJIL REFINERY PLANT 

MAINTENANCE ae te 
is required for service in TRINIDAD, B.W.L., 
with Texaco Trinidad, Incorporated. The 
Position entails the organisation and super- 
vision of maintenance work on furnaces, 
vessels, heat exchangers, piping, and other oil 
refinery plant. 

Applicants for this pensionable position 
should have served an apprenticeship and have 
the Higher National Certificate in ye 
Engineering. They should have experience of 
similar work, preferabl A, = oil or chemical 
industries, and be aged 25- 

Please write, with brick particulars, to the 
Personnel Officer, Trinoil (U.K.), Limited, 
oo House, Old Burlington Street, a, 

6942 A 


APPLICATIONS ARE INVITED for the follow- 
ing appointment at the CLAYDON, SUFFOLK, 
be of THE BRITISH STEEL PILING CO., 
SENIOR DESIGNER : DRAUGHTSMAN 
(minimum qualifications H.N. C. or equi t). 
Age group 28-35 years. Candidates should be 
be - of accepting ponsibility for Pp 


Pres APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGAN- 
ISATION, and the successful candidate will be 
engaged on interesting work in connection with 
special crane type structures, ting machinery 
(steam, diesel, electric) and contractors’ plant. 

Contributory pension scheme in operation. Good 
canteen facilities. Salary in accordance with quali- 
fications and experience. The works are situated 15 
minutes’ bus ride from the centre of Ipswich.—Appli- 
cations to the Psrsonnel Officer at the above address. 

E6886 a 
APPLICATIONS are invited for a position as 
DESIGN ENGINEER in the “SPECIAL SER- 
VICE” SECTION of the ENGINEERING 
DEPARTMENT, EAGLE STAR INSURANCE 
CO., Ltd., 15/25, Ewell Road, Cheam, Surrey. 

Candidates should be between 28-32 years, having 
served a full apprenticeship, with a Higher National 
Certificate, and be ex 
pressure 
with modern — of fabrication. Commencing 
salary £850 per 

pvt ome hn  —) CHIEF ENGINEER at the 
above address. E1838 a 
ASSISTANT CHIEF DRAUGHTSMAN ‘re- 

uired by old-established and progressive Engineering 
Sennen in the Midlands. The company manu- 
factures special machines for various industries, 
ponder iron phen steel fabrications and forgings for 

engineering, and employs over 400. _ Appli- 
pag age 35/45, must have good general engineering 
experience at least H.N.C., and ability to control 
drawing-office staff of 30. "The appointment carries 
good salary, pension scheme and a promotion to 
Chief ae gy Assistance with housing would 
be i must give details of 
age, experience, pote and qualifications, and 
will be treated in strict confidence.—BOX No. 
E1835, “‘ The Engineer.” A 








ASSISTANT TO SALES MANAGER 
(ENGINEERING) 
North-Western firm have a vacancy for a 
qualified Engineer who has a minimum of two 
years’ experience after graduation on medium/ 
heavy mechanical engin: work, preferably 
concerned = Steel Works Plant. 

25-30. Applications, with full 
particulars a education and experience and 
salary required to the Personnel Manager.— 
BOX No. E7026, “ The Engineer.” A 





BAKER rasa LIMITED, 
GRADUATE ENGINEER 


n_for 
TECHNICAL SALES. ” REPRESENTATION 


THIS POST OFFERS EXCEPTIONAL 
OPPORTUNITIES OF STEADILY _IN- 
CREASING RESPONSIBILITY AND 
RAPID ADVANCEMENT. 

Applicants should be in their late twenties or 
early thirties, but young men graduating this 
year will be considered. They should possess 
drive and determination coupled with the 
qualities of personality which would enable 
them to make good contacts with customers at 
all levels. Knowledge of laundry and dry 
cleaning machinery would be an advantage but 
is not essential. 

The length of training to be —_ will depend 
on the capabilities of the selected candidate. It 
is expected, however, that he should be able to 
take his place as a fully qualified technical sales 
representative within twelve months of joining 
the Company’s service. 

Initial starting am will depend on experience 
and qualifications. uent remuneration, 
however, will depend entirely on merit and the 
progress of the man co The Company 
provides first-class conditions ‘of employment, 
inc contributory pension, life assurance 
and it sharing schemes. 

Applications, ‘hich will be treated in strict 
con! should give full particulars of te 
—— and experience, oe — 


ee etrboroughe 


to the Personne! 
Limited, Westwood Works, 
SSISTANT ELECTRICAL ENGINEER, aged 
*s of lighting and 





Position carries long-term prospec 

salary up to £1250 per annum. Fan i > gi 
full details of ee | ra qulinaes BOX 
No. E7043, “‘ The Engi 


oovsmmannan ENGINEER, 35 to in 
years, with wide experience of commissioning of 
in —_ ~ 


power station plant or similar hea’ 
lant. To be ———_ to Chief 
ormulating and implementing a A... Bs 
commissioning programme for complete nuclear 
Power station. Must be willing to travel and capable 
of accepting major responsibility. This is a senior 
and pensionable post. Minimum qualification 
A.M.I.Mech.E., A.M.LE.E., or equivalent.—Appli- 
cations, giving age, details of education, qualifications 
and experience, to Chief Resident Engineer, The 
General Electric Company, Ltd., Hunterston Nuclear 
Generating Station, West Kilbri bride, Ayrshire. 
26914 A 


CONSTRUCTORS JOHN BROWN, LTD. 

require immediately a PLANT AND TRANSPORT 
MANAGER for a Plant Depot overseas. Applicants 
must have had ex of repair and overhaul of 
all types of pipeline equipment, contractors’ plant 
and transport, and be fully conversant with the 
administration of a plant depot. A generous salary 
free messing, si accommodation and medical 
attention will be provided.—Reply, giving full details, 
to Personnel Manager, Constructors John Brown, 
Ltd., 73, South Audley Street, London, W.1, sucties 
Ref. E.9629. ‘E6979 


DANIEL ADAMSON & COMPANY 
LIMITED 
in enlarging the Boiler Section of their business, 
wish to engage a man of the highest technical 
ability and qualifications, to take a leading 
part in the management of their Water Tube 
Boiler Department. 


Please write in confidence to : 


The Managing Director at Dukinfield. 
E713 a 





DESIGNER REQUIRED for modern Rolling 
Mills and auxiliary equipment. 

This post offers every opportunity to the 
right type of man 

Reply Pg [i in strictest confidence. a 
No. The Engineer.” 


DRAUGHTSMAN ‘required for Development 
work on special purpose machinery. Wide knowledge 
of mechanisms essential. Applicants should be 
ns 21/25 years and have O.N.C. 5-day week. 
on fund.—-Apply in writing to Per- 
al r, Osram East Lane, 
North Wembley. El2a 


DRAUGHTSMAN, ex fans—dust col- 
lectors, fume and ~~ a &c. Capable of 
ee a ny peep — working on own A gem ~ tive. — 
Details o gt jucation. soomnte Soe 

at-Daniei » Led site 


the Secretary, Pr 
croft, Nailsworth ‘Stroud, — 
DRAWING-OFFICE CHECKER ae ane 
at least two years’ experience. Must have knowledge 
of Machine Tools and Sheet Metal noe desi 
and detail.—Write full details to F. J. EDWA 
LTD., 359, Euston Road, London, N. W.1. E7006 A 


Glass Works, 


ELECTRICAL DRAUGHTSMAN 
required by 
W. H. ALLEN SONS & CO., LTD., 
BEDFORD 
for work on A.C. and D.C, motors and 
generators. 
This = it~ oy —_ i a ey on interesting 
wor rospects. 
Generous Pension pone sg 
Assistance towards removal expenses. 
ag writing, giving full details of experience, 
to t 


PERSONNEL MANAGER, 
W. H. ALLEN SONS & CO., LTD., 
BEDFORD. E7008 a 


> gg ne COMPANY IN WEST 
CA, pens Elec! and 
Soba manufac a MR wide 
repute, an ENGINEER =f of develop- 

ing the ofthese produc in a rapidly 
should be 5, 


market. Asctpaiin, she 
have had experience in the selling field, backed 
ncing salary will 


Comme! 
In addition there are famil 
furnished accommodation 


3 


ws 


a 


per 
allowances : | 
provided, to; with free first-class 
and from A and free medical —- abe 


Tours of about 21 fail pay. be A 
np ths 


substantial leave on 
and fl deal “ The Engineer. 


clon fend, fond, ADDY, § 
Classified Advts. continued on page 128 
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ELECTRICAL ENGINEER, to take charge of 
works electrical department. Experience of H.T 
and L.T. switchgear and distribution necessary 
Knowledge of electric furnaces an asset. Minimum 
qualifications H.N.C. or equivalent. State age, 
qualifications and salary required——-BOX No 
E1841, “ The Engineer.” A 


ENGINEER REQUIRED by a medium-sized 
manufacturing company in the Manchester area 
Applicants should be under 40 years of age and have 
as minimum qualifications H.N.C. or equivalent in 
Mechanica! Engineering. drawing-office and practical 
experience, preferably with rubber machinery, 
administrative experience and control of staff. 
The management has a progressive outlook and the 
post offers an excellent opportunity for further 
advancement. Good staff conditions, pension and 
life assurance scheme. Apply, giving full particulars 
and salary required in first instance. —BOX No 
E1833, “ The Engineer.” 4 
ESTIMATOR for progressive position with 
ominent London firm of Land and Marine Boiler 
Engineers. Drawing-office experience essential ; 
workshop experience an advantage. Attractive 
salary commensurate with experience and qualifica- 
tions. Write fully, stating age, &c.—BOX No. 
1645/SE2, c/o les Barker and Sons, Lid., 
Gateway House, London, E.C.4. E6840 a 


FERODO LIMITED, Brake Lining Manufacturers, 
Chapel-en-le-Frith, have the following vacancies 
1. DRAUGHTSMEN (SENIOR), having experi- 
ence in Machine Design and Works Layouts. 
Works Building Design desirable but not 


essential 
2. SENIOR DIE, JIG AND TOOL DRAUGHTS- 

MAN. Press Tool experience an advantage 

but not essential. Technical education to at 

least O.N.C. standard. 
. WORK STUDY ENGINEERS with at least 
$ years’ experience in Work Study 
. PROJECT ENGINEERS experienced in Plant 
Ventilating, Production 
t Layouts; 30 years of 
age or over, with H.N.C. 

Some assistance will be given with regard to house 
parchase in cases of successful applicants who are 
married.—Applicants are invited to submit full 
details of experience and state age and present salary. 
to the Personnel Manager. E6901 a 


FIRST-CLASS DESIGN ENGINEER required 
to assist the Technical Director. Must have broad 
experience of design and calculations in mechanical 
and structural engineering. Able to supervise and 
check draughtsmen, and apply practical outlook 
Mechanical handling experience an advantage. 
Apply, with full particulars, stating age and salary 
required. First<lass conditions. Superannuation.— 
BOX No. E1812, “ The Engineer.” A 





4 


~ ww 


FORD MOTOR COMPANY, LIMITED, 
have a vacancy in their Power Services for an 
ENGINEERING ASSISTANT 

Applicants should be experienced in the eco- 
nomic ation and maintenance of large indus- 
trial E.H.T. generation and transmission systems, 
with a knowledge of high-pressure steam plant 
(P.F. fired), auxiliary and control equipment 
Knowledge of new plant development will be an 
advantage. A recognised work's apprenticeship 
with technical knowledge up to H.N.C. (Elec.) 
standard is essential. Salary in accordance with 
experience and qualifications. Non<ontributory 
pension scheme.—Piease write to Training and 
Recruitment Department (0.12 A), Ford Motor 
Company, ae Dagenham, Essex, quoting 
reference TE E6977 «a 





FORD MOTOR COMPANY LIMITED 
have vacancies for DRAUGHTSMEN capable 


THE ENGINEER 


SITUATIONS VACANT 


MECHANICAL AND ELECTRONIC 
ENGINEERS AND PHYSICISTS 


BRITISH NYLON SPINNERS LIMITED invite 
applications from Physicists and Corporate or 
Graduate Members of the Institutions of Mechanical 
and Electrical Engineering to keep pace with expan- 
sion in their Design, Research and Experimental 
teams. 





The work covers an extensive range of engineering 
problems. Some can be solved by current techniques 
but may require original research. Others necessitate 
fundamentally new ideas. 


The problems are concerned with the Development 
and Automation of Nylon Melt-Extrusion and 
Yarn Processing and measurement. They include 
electronic circuit design, precision mechanisms, heat 
transfer and servo control systems 


Knowledge of the textile industry is unnecessary : 
more important is the zest and capability for original 
work which will be done under idea! conditions with 
up-to-date equipment 


The Company will welcome enquiries, which will 
be treated in strict confidence and should be addressed 
to the Personne! Manager, Pontypool, Mon 

E7023 a 
MATTRESS SPRING MANUFACTURER 
requires PRODUCTION ENGINEER, to_ take 
complete charge of Mattress Spring and Wood 
Frame Divan Assembly Plant. Prospective appli- 
cants requiring further details should apply in 
writing to the Secretary. Mattress Springs and Com- 
ponents Limited, 77, South Audley Street, London, 
W.1. E1839 a 
MECHANICAL DRAUGHTSMAN. — Large 
commercial organisation has vacancy in London 
Head Office for a Senior Mechanical Draughtsman, 
to take charge of Drawing Office. Preference will be 
given to applicants who hold a Degree in Engineering 
and who have had good practical experience in 
refrigeration, boiler inneietions and electrical work 
Some knowledge of building construction would be 
an advantage. Permanent, pensionable position with 
good prospects for the right man. Apply in writing, 
giving and details of qualifications and — 
—BOX No. £6945, “ The Engineer.” 


MECHANICAL ENGINEER, A.M.I.Mech.E. 
34/45, required for Iran staff of Rendel, Palmer 
and Tritton, Consulting Engineers. Experience 
on pipelines and oi] pumping an advantage 
Should have some design experience. Salary 
according to qualifications but not less than 
£2500 p.a., free of Iranian Income Tax and with 
free accommodation —Send fullest particulars 
to Staff Officer, 125, Victoria Street, $.W.1. 


E6992 a 





QUANTITY SURVEYOR $‘reguired for 
service in Tehran as Assistant Superintendent of 
Technical Services for the National! Iranian Oil 
Company, supervising, estimating, quantity 
surveying and material supply sections of their 
office. Qualifications : University Degree or 
equivalent and Associate Membership of the 
appropriate Institution, together with experience 
as a Quantity Surveyor, with estimating. and 
must have worked im a recognised Quantity 
Surveyor’s Office. 

35/45, salary in accordance with quali- 
fications but not less than £2500 free of Income 
Tax and with accommodation Two-year 
tours. Prospects of continuous long-term 


SITUATIONS VACANT 


SECTION LEADER ELECTRICAL 
DRAUGHTSMAN and Senior DRAUGHTSMAN 
required for section handling varied projects, includ- 
ing large plant installations. Section Leader post is 
a senior staff appointment. Salary commensurate 
with experience. Interviews arranged to suit appli- 
cant.—Write or telephone to Chief Draughtsman, 

General Engineering ~go— Northern Alumi- 
nium Company Limited, Rogerstone, Mon. (tele- 
phone, Newport 59991/6). E6810 a 
SENIOR DRAUGHTSMAN, widely experienced 
in all types of conveyors, elevators and mechanical 
handling equipment in the light to medium range. 
Able to work on own initiative. Excellent salary, 
5-day week, pension scheme, &c. Apply.—Modern 
Mechanisation Limited, $2, Bounds Green Road, 
N.11. E1832 a 





SENIOR MECHANICAL DESIGN 
ENGINEER 


A large industrial engineering company of 
international repute would be pleased to receive 
applications from Engineers fully experienced in 
the mechanical design of petroleum or chemical 
plants. 

The successful candidate should have a good 
Degree in Mechanical pop a combined 
with a wide experience o' 

m 1am SALARY’ uP To £2750 

Please write fullest particulars of previous 
experience, which will be treated in the strictest 
confidence, to the Managing Director. 

BOX No. E7044, “ The Engineer.” A 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN required for plant layout and 
design. General engineering experience desired. 
Knowledge of rolling mills, conveyors, mechanical 
handling or furnaces, would be advantageous. 
Salary commensurate with experience. Interviews 
arranged to suit applicant.—Write or wlaphons to to 
Chief Draughtsman, 
ment, Northern Aluminium Company Limited, 
Rogerstone, Mon. (telephone, Newport 59991/6). 
E6813 a 
SENIOR REINFORCED CONCRETE 
DESIGNER DRAUGHTSMAN, experienced in 
the design of foundations and structures. Top salary. 
Newly-built semi-detached house available to rent 
to suitable applicant. Grant towards removal 
expenses and allowance made until removal effected 
Pension and insurance scheme.—Apply, The Power- 
Gas Corporation, Ltd., Stockton-on-Tees. E7021 a 


SENIOR STRUCTURAL DESIGNER OR 
meme tee, afl eee DRAUGHTSMAN with 
experience in reinfo: concrete design, required for 

plant installations. industrial buildings and pr ta 
Salary over £900, according to experience. Inter- 


i Depart- 
Aluminium feeeee Limited, 
Rogerstone, Mon. (telephone, Newport 59991/6). 
E6812 a 


SHIFT ENGINEER wanted for oil pumping 
Station on the National Iranian Oil Co. staff in 
Iran. One year tours because married accom- 
modation not immediately available. Salary 
£2100 tax free, plus free accommodation. 
Age 35/40. Diesel experience essential, oil 
Pumping experience an advantage.—Write 
fullest particulars to Staff Officer, 
Rendel, Palmer and Tritton, Consulting 
Engineers, 


125, Victoria Street, London, S.W.1 


E6989 a 
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TRINIDAD, B.W.1.— British compan: 
substantial trading and agency busines 
experienced SENIOR MECH, 
ENGINEER SALESMAN, age 40/45, 
ing salary £2000. Applicants with in 
Steam raising and allied Machinery ¢ 
experience in a Consulting Engineer; 
should write to BOX “ R.B.,” clo LW 
& Co., Ltd. 7/8, Great Wi 

London, E.C.2. ‘ee, 


WEST MIDDLESEX FIRM hav 
Light for male Aj 


i sting 
—BOX 


WEST MIDDLESEX FIRM require 
energetic man for work on 1 
variety of articles in reinforced fibre plan 


experience an rol 
No Fists, _ The En 





of preparing schemes for both High and Low 
Pressure Water Heating Systems, Air Condition- 
ing and Boiler House Layout and ancillary 


equipment. 
Successful applicants will be responsible for 
drawing up specifications and schedules of 
quantities, for scrutimising and pro- 
gressing contracts. They should be able to work 
with the minimum of supervision. H.N.C. or 
p of LV.ELE. is desirable but not 

essential. 
Salary according to experience and ability, 
with participation in & generous non-<ontr- 


Ltd., Dagenham, Essex, giving details of age. 
walifications, and quoting 
reference KHV. E6998 a 


GENERAL MANAGER.— Required for Struc- 


Birmingham area 
Management levei 
Excellent salary with bonus and car. 
BOX No. £1844, “ The Engincer.” 
31G AND TOOL ENGINEER required by widely- 
known medium/heavy engineering company in East 
—— To be responsible for jig and tool design 
and h tool maintenance and 
ee Pully expenenced man required, 
used to controlling. organising, working under 
pressure, servicing ee se = and 
rs lising foundry forge, ler and 
fabrication — machine shops and fitting and 
State age, expenence. salary. -— 
BOX o Eb, “ The Engineer.” A 
LLOYD'S REGISTER OF SHIPPING require 
ENGINEER with Degree or equivalent qualification 
and preferably marine engineering background. 
Duties will comprise genera! investigation into ship 
and machinery vibration, defects in shaft- 


ing. 7 —. - turbines, boilers, &c., on 
Sonl cis ont necessitate extensive foreign 
travel. Commencing salary £1100 to £1500, depend- 
pe mm ge ba tage mma F g00d prospects 

eng — err. ot Suogea 71 to 
71, Fen- 
pms By London, Ec.” EBG98S a 


MANAGING SETS of Engineering Wote 
with Personnel engaged 








appointment if satisfactory 

Write fullest particulars to Staff Officer. 
Rendel, Palmer & Tritton, Consulting Engineers, 
125, Victoria Street, London, S.W.1 E6991 « 


QUANTITY SURVEYOR OR QUALIFIED 
CIVIL ENGINEER who has done measurement 
work, aged 30-35, required in Liverpool area, for 
site measurements in connection with dock con- 
struction works. Salary depends on age and quali- 
fications.—Send fullest particulars to Staff Office. 
Rendel, Palmer and Tritton, Consulting Engineers 
125, Victoria Street, $.W.1. E6990 4 


REQUIRED, ENGINEER, preferably of not more 
than thirty-five years of age, to understudy managing 
director and eventually to take complete contro! of a 
small jobbing engineering and sheet metal works 
capable of considerable expansion. The selected 
candidate will be expected to produce evidence of 
organising ability and capacity to maintain discipline 
—Apply, in confidence, stating salary required, to 
Managing Director, H. A. Harben and Co., Ltd., 
Rowlands Works, Kelvin Road, Wallasey, Cheshire. 
E6964 a 
RESEARCH ENGINEER with Degree or equi- 
valent qualifications in Engineering, required for 
work on development of combustion appliances, 
controls and instruments for boilers. Programmes 
include both fundamental! research and development 
work with chance of gaining appreciable industria! 
expenence. Age preferably 20-30 and starting 
salary within range £560 to £860 per annum. Super- 
annuation and grading schemes. Sports and social 
club. S-day week.—Apply in writing to Assistant 
Secretary, Ref. E.11, B.C.U_R.A., Randalls Road, 
Leatherhead, Surrey. E7036 a 


RESIDENT ENGINEER REQUIRED for mech- 
anical and plant erection work on new oil refinery 
and chemical plant construction. Should be experi- 
enced in use of heavy lifting equipment, pipelines, 
&c., and control of labour. Commencing salary up 
to £2000 p.a., according to experience and qualifica- 
tions. Please write in confidence, giving full details 
of past employers and contracts carried out.—BOX 
No. E7045, “ The Engineer.” A 


SENIOR DESIGNER DRAUGHTSMAN with 
flair for design work, required by small medium-size 
engineering firm in South West London, building 
paper making machinery. Previous experience in 
this field is not essential but applicants should have 

walifications at least equal to Higher Nationa! 
Certificate standard. The work is interesting with 
opportunities for studyi 


equipment in the field 
The 1S ar 
BOX No. E7042 


scheme. Reply.— 
et en A 


STRUCTURAL CIVIL ENGINEER wanted 
immediately, for large industrial concern in Southern 
Ireland. Age 25-—40. or Associate Member- 
ship of Professional Body essential. Sound id practical 
training and experience in design and supervision of 
erection of structural work common in heavy chemi- 
cal engineering, specially in steel and reinforced and 
pre-stressed concrete. Knowledge of aluminium, 
tumber and masonry structure an advantage. Starting 
salary in range £1000/£1500 per annum, according to 

qualifications, with non-contributory 
pension scheme and amenities. Reply, giving fuil 
particulars in chronological order, of education, 
training and posts held. Applicants selected for 
short list may be asked to call for interview at firm's 
expense.—BOX No “E627 The Engineer.” . 


STRUCTURAL STEELWORK DESIGNER 
required. Conversant with modern competitive 
designs.—Applications, stating age, experience and 
salary required, to Chief Draughtsman, C. & S. 
Construction Co., Ltd.. Worton Road, Isleworth. 
E7012 a 
TAYLOR WOODROW CONSTRUCTION, 
LIMITED, require an ESTIMATOR experienced in 
preparing tenders for the construction of oil salen. 
chemical and process plants, and pipelines, and cap- 
able of taking-off bills of quantities from drawings. 
Pension scheme. Excellent opportunities for right 
man.—Write, giving full details of past ¢ 
and a employment, which will be treated in 
strict confidence, to Personnel Manager, Ruisli: 
Road, Southall, Middlesex. E6981 : 


TAYLOR WOODROW consvaucnon, 
LIMITED, wire a Senior Chemical and Process 
Piant DESIGNER-DRAUGHTSMAN, experienced 
in the layout and detailing of chemical oil refinery 
and process plant installations, including Pipework, 
steelwork and associated mechanical machinery. 
Pension scheme. Excellent opportunities for right 
man.—Write, giving full details of past ex 

and oo nage ag ~Memne will be treated in 
strict con . to mnel Manager, Ru 
Road, Southall, Middlesex. E6980" 4 


TECH NICIAN.—Owing to continued expansion 
in the Process ema Department. a vacancy 
occurs for a man under 35 years of age with a tech- 
nical background and possessing at least H.N.C. 
with an emphasis on Maths. and Physics. The 
work involves the study of manufacturing processes 
and the committing of these to the standard process 
sheet. An opportunity will also arise to carry out 
investigational work into factory processes and to 
compile reports in this connection.—Please =——. 
giving full details of age and Qe &c., to the 
Personnel Officer, Messrs . Heinz Co., ‘lid 

Harlesden, London, N.W. io” E7007 







































MECHANICAL 
ENGINEERING 
DRAUGHTSMA\ 


required, approximately 23/353 
of age, with good engineering 
ground and experience in k 
and Plastic Moulding and Ji 
Tool work. Salary A.ES.D. 
according to qualification 
experience. Pension fund, 
week.—Write, stating age, 
ence, &c., to the Personnel 0 
British Insulated lle 
Cables, Ltd., Leigh. 

































APPLICATION 
ENGINEER 


Required for preliminary ras 
and scheduling of oi!-firing 
including selection of suitable 
equipment. Some travelling #™ 
since he wil] supervise comm 
and will hand over the i 
behalf of the Company. 


QUALIFICATIONS AND EXPER 
Not important, but «2 HNC. 
an advantage. 
Salary : £800—£100° per annua 


APPLY : 
Technical Mana: -’ 
White’s of Hebb -> | Engineers 18 
Hebburn on Tyr: 
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“3 
[TUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
Young Engineer required for design, British mining company in 
ON-CARVES LTD., development, and final testing of Heat Applications are invited for the above South of Spain, have vacancy 
; iictitianasiiiain dt Exchange equipment for land and position. Candidates should possess a good for Mechanical Engineer, aged 
ing int ont —— oar marine installations. Candidate need educational background with sound engi- under 35 ; free house, super- 
ndus not have experience in this field but neering machine shop experience. Thorough annuation and children’s edu- 
should have a good knowledge of the knowledge of modern production methods, cational allowances ; no in- 
PATENTS OFFICER fundamentals of heat transfer and fluid coupled with several years’ experience in the come tax ; excellent prospects; 
sonsible for patenting new engineer- mechanics. field of work study will be essential. The university or technical college 
scientific developments and to carry = a successful candidate will be a man who qualifications essential, and 
drafting of patent applications. QUALIFICATIONS possesses the quality of leadership, initiative experience in general workshop 
‘ence of Patents Office work would Degree or equivalent. and drive. Bonus and pension schemes are practice ; must have good elec- 
derable advantage. Commencing salary up to £850 per in operation.—Apply in confidence, giving trical ar es | “ 
z annum. fullest particulars of age, educational quali- writing, giving fu etails oO 
t and - , aa ave ; 
ee ealery will depend on quali- fications, training and appointments held, to qualifications and experience, 
and experience. APPLY : ve the Personnel Manager, Mitchell, Shackleton to the Secretary, The Tharsis 
d Technical Manager, and Co., Ltd., Vulcan Works, Green Lane Sulphur and Copper Co., Ltd 
1 we ; . Ltd., > . = se 
ten tak White's of Hebburn (Engineers) Ltd., Patricroft, Nr. Manchester. 136, West George Street, Glas- 
Heath, Stockport, Cheshire, quoting Hebburn on Tyne. gow, C.2 
.20. 
E6974 a E7003 a wanes E6997 a 
on BRITISH OXYGEN ENGINEERING LTD. 
sh SITE ENGINEER 












RECTORATE OF EXTRAMURAL RESEARCH 


NATIONAL COAL BOARD supports Scientific Research at Universities, 
mercial Research Laboratories, Research Associations and other Agencies. 
Directorate of Extramural Research in London is responsible for isolating 
formulating problems suitable for study at these Agencies, for progressing 
work, and for assimilating and promulgating its results. 


pplicants should have a good Honours Degree and substantial research 
rience ; familiarity with university research is particularly desirable. The 
essful applicant will conduct technical discussions and negotiations with 
ersity professors and research workers, and will assess and report on the 
Its of research. Starting salary at about £2,000 per annum.—Write, giving 
particulars, to Staff Dept. (X.1128), N.C.B., Hobart House, Grosvenor 


e, London, S.W.1, before 12th May, 1958. 
6984 A 





Applications are invited for an appointment as a Site Engineer with the 
Company's Construction Group, entailing responsibility for the erection and 
installation of large air separation and chemical plant. 


Applicants must be qualified engineers with extensive site experience covering 
mechanical and electrical installations, and be capable of assuming complete 
control of large sites, including supervision of direct and sub-contract labour. 
Sites will be located in the U.K. with opportunities for overseas operations. 
Applications, giving full details of age, qualifications 
and experience, to : 


The Personal Manager (GH/12) 
BRITISH OXYGEN ENGINEERING LTD. 


Angel Road, Upper Edmonton, London, N.18. 
E7022 a 

























ELECTRONIC ENGINEER 








¢ English Electric Company, Whetstone, Nr. Leicester, require an 
tronic Engineer to help develop a large analogue computer which is used 
elp solve reactor design problems. This is a first-class opportunity for an 
tronic Engineer to enter the nuclear field. Applicants must have experience 
D.C. networks, flight simulators or digital computer and preferably a 
gree or H.N.C. in Electronic Engineering. Please write, giving full details 
age, qualifications and experience, to Dept. C.P.S., 336/7, Strand, W.C.2, 
Dting ref. E1860B. 





NUCLEAR REACTOR DESIGN 








E6933 a 


JOSEPH LUCAS (ELECTRICAL) LIMITED 


OUNG ELECTRICAL AND MECHANICAL 
ENGINEERS 


of Higher National Certificate standard, who are concerned 
with regard to their future prospects, are invited to apply for 
Positions of Assistant Development Engineers in our develop- 
ment laboratories. The work covers a wide range of 
Problems on new and interesting developments and the 
Positions provide excellent opportunities for advancement. 
It is cesirable that applicants should have served an appren- 
ticeship and have had some previous experience in the 
desigy or development of electrical or light mechanical 
prodcts. The posts are permanent and pensionable. 
APP in writing, stating age, qualifications and experience, 
Othe : 


SONNEL MANAGER, JOSEPH LUCAS (ELECTRICAL) LIMITED, 
GREAT KING STREET, BIRMINGHAM,19 


quoting reference PM/D/219. F13 a 
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IMPERIAL CHEMICAL INDUSTRIES, LIMITED, 


Billingham Division 
and 
Heavy Organic Chemicals Division 


Careers for 


MECHANICAL ENGINEERS 


The new Heavy Organic Chemicals Division of Imperial Chemical 
Industries, Limited, was formed on Ist January, 1958, and certain 
of the works of the Billingham Division were taken over. This 
has meant an increase in the number of Mechanical Engineers 
required to fill the vacancies resulting from promotions and 
transfers and to undertake the expansion programme for both 
divisions. 


A wide variety of engineering work is available, and the young 
engineer will have the opportunity to gain excellent all-round 
experience. There are immediate vacancies in design, research, 
work study and management. Post-graduate training on full 
salary can also be provided for graduates taking up a first appoint- 
ment this year. 


* Attractive salary scheme. Profit-sharing, pension fund, 
subsidised canteens. 

* Assistance with house purchase and removal expenses 
for married men. 

* Substantial lodging allowance for married men for a 
period of up to six months. 

* Excellent social and games facilities. 


If you hold a University Degree and are interested in the 
possibility of an appointment in either division, we invite you to 
write, giving brief details of age, qualifications and experience, to 
the Staff Manager, Imperial Chemical Industries, Limited, Heavy 
Organic Chemicals Division, Billingham, Co. Durham, quoting 
reference W/S/5. 





Classified Advts. continued on page 130 
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SITUATIONS VACANT 





THE ENGINEER 


SITUATIONS VACANT 





oe May 1 
SITU..TIONS VACAN) 








THE HARLAND ENGINEERING COMPANY LIMITED 
B.E.P. WORKS, ALLOA, SCOTLAND, 


has a vacancy for a 
SENIOR METHODS PLANNING ENGINEER 


An experienced man is required, with thorough knowledge of 
modern heavy/medium machine shop practice. Experience in 
fabrication assembly and jig/Tool design advantageous. Salary 
range £950-£1100 p.a., according to age and qualifications. Post 
is permanent and pensionable, and house can be offered if required. 
Applicants, who should preferably be qualified to H.N.C. 
Standard, are asked to write in confidence, stating full personal 
details, to the Works Manager, B.E.P. Works. E7027 a 














ENGINEERS FOR MANAGEMENT 





e If you are between 30 and 35 years of age, possess a Higher 
National Certificate in Mechanical engineering, and have had 
experience, either in a supervisory or a technical capacity in a 
process industry, we invite you to send us in confidence parti- 
culars concerning yourself and your career to date. 

Owing to continued expansion, we are about to build another 
factory, and so require men with keen brains and the qualities 
of adaptability and leadership to fill various management posts 
either at our existing factory in Stoke or at the projected one 
in Burnley. 

This is an opportunity to join a live, progressive Company in 
which promotion depends strictly on merit alone. 

Please write to (Mr.) A. C. McCombie, 


MICHELIN TYRE CO. LTD., 
STOKE-O N-TRENT, quoting reference TS4/E. 


B6895 a 


BROWN AND POLSON LTD 


Manufacturers of Starch 
and its derivatives 


require a 
DEPUTY 
CHIEF ENGINEER 
for their Manchester Plant 


The Engineer’s Department em- 
braces Design, Development, 
Construction and Maintenance 
of equipment in Chemical, 
Mechanical and Electrical Engi- 
neering. The site of over 30 
acres includes Wharf and Silos, 
Wet Milling and By-Products 
Division, Glucose Refinery, Dry 
Starch Products Division, Steam 
and Power (Turbo-Alternators) 
House. 


Applications are invited from 
qualified engineers (degree and/ 
or membership of professional 
institution) of considerable expe- 
rience in this field, including 
preventive and/or planned main- 
tenance schemes, age 35/45. 


The Company operates an ad- 
vanced policy in matters of per- 
sonnel and administration. 
Salary and employee benefits are 
good. 

Detailed applications to 
Group Personnel Manager, 
Brown and Polson, Ltd., 

125, Strand, London, W.C. 


E6982 a 
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THE WORLD’S LARGEST 
ATOMIC POWER STATION 











The English Electric Company, Limited, at Whetstone, near 


Leicester, have several interesting vacancies for Graduate 





DESIGN ENGINEERS 











having at least three years’ industrial experience, to tackle a wide 
variety of problems associated with various aspects of nuclear 
power. Previous atomic power experience is not essential, and 
men who have worked on complicated machinery, plant and con- 


ventional power station equipment, may well be suitable. 


If you wish to become conversant with this rapidly expanding 
field of engineering, please write, giving full details of qualifications, 
experience and present salary, to Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, quoting reference E1896D. 





ENGLISH ELECTRIC 











E6978 a 





STOTHERT & PITT LTD., 
BATH 


invite applications from 
DESIGNER/DRAUGHTSMEN 
with experience in or akin to any of the 


ae 

VIBRATING ROLLERS, QUARRYING 

PLANT, TRUCK MIXERS, CONCRETE 

MIXERS, ASPHALT PLANTS, CON.- 

CRETE BATCHING PLANTS AND 
ALLIED EQUIPMENT 


Local interviews can be arranged but we 
prefer you to visit our works for a tour of 
inspection, when all aspects of the work can 
be seen at first hand. Travelling ex 
will be paid to selected applicants. GOOD 
SALARIES will be paid based on eopunense 
and qualifications. Assistance will given 
in obtaining housing accommodation where 
required. 

General conditions of employment are 
= a, . writing or by 
telephone, giving is of age, experi 
and qualifications, which will be TREATED 

E STRICTES 











LIBYAN DEVELOPMENT AGENCY 


POWER STATION 
SUPERINTENDENT 


—BENGHAZI 


Engineer with considerable opera- 
tional and maintenance experience 
of oil engines required as Senie 
tendent of this Station, which is 
being extended to 6 MW. Salary 
£1,300 p.a. Income tax 8%. Flat 
and furniture available. Three- 
year contract offered. Please supply 
full details of education, training, 
qualifications and experience to: 


Messrs. Mackness & Shipley, 
Parliament Mansions, 
Abbey Orchard Street, 

London, S.W.1. 
E7039 a 






























CANADA 


Brown Boveri (Ca 
for Engineers wit expe 


TRANSFORMER prva 
Electrical Enginey 

ith ‘iaienla 7 
Lite sla’ ora 
type transformers up to higher 
ratings. This is a senior 


Position with 
advancement. xcellent  promey 
Mechanical Engiy 


or SENIOR DESIGNER with 
san vay in oi! and dry 4 
ormer design to act as assistan; iat 
“— yen Y , 
t itions ¢ excellent 
over £200 per poe Substanty, 
benefits, paid passage, &. Appi. 
be interviewed in U.K. and ate ion 
send full particulars to A Ww 
Stafford Terrace, London, W3, Ali 
will be treated in strictest Confidence. 











| SITUATIONS WANTH 





ESTIMATING, PROJECT PLAN 

TRACTING.—Two experienced Bop 
to working as a team in complete co 
for offers to undertake above work, 
salaries would be paid, Preferably Lo 
BOX No. E1843, “ The Engineer,” 

MECHANICAL ENGINEER 4) 
with car and office, requires Part ¢ 
Representation, Lancs., Cheshire, Ps 

No. E1842, “‘ The Engineer.” 


TECHNICAL DIRECTOR (39), chie 
engineer for 11 years, wishes to consiée: 














MISCELLANEOUS | 















REWARD FOk 
RESEARCH 


Will pay $50 to the first pem 
supplies the name and date of a pull 
containing a description of a vibra" 
feeder. The bowl feeder must be for 
and/or aligning smal! articles of masa 
such as screws, switch composes 
and have a spiral track for the aris 
elevated, the misaligned artis ' 
dropped off the spiral track and the 
aligned articles delivered to = 
device. The publication ms 
effective date prior to 194 ! 
information is desired, please writ. 

Charles L. Lovercheck, 
1315 G. Daniel Baldwe 
Erie, Pennsylvania, USA 


RH 








: 
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FOR HIRE with | 
Centre 


The L 










i Londo: 

LATTICE STEEL Erection Mast 
heavy), 30ft. to 150ft. high, for teleph 
Bellman’s, 21, Hobart House, Gr ment 
W.1 (Phone, SLOane 5259). 1595 4 


PATENTS 


THE PROPRIETOR of British Patest 
entitled “INDEXING ECT fe! 
MACHINE TOOLS,” oo ot 
otherwise, to ensure pra 
Britain.—Inquiries to 5inget, 
14 E., Jackson Boulevard, 
U.S.A. 



















Chicago 





- ORQU ] 
TING APPARATUS,” offers same 
otherwise i. aged orate 
Sen aon) o Singer, 
aE a Bou!:vard, Caiea? 


THE PROPRIETOR of British 
“ RELEASAPLE 


* 


US.A. 











THE 





















































FOR GROWING INDUSTRIES 


Is your factory old, inconvenient, too 
small, its lease running out? 


Are you short of workers, and are those 
you have badly housed, tired of long 
journeys and loss of time whenever there 
is a traffic hold-up? 


HAVERHILL or THETFORD 


SUFFOLK NORFOLK 


FER YOU 


® SITES for FACTORIES with all services 
® NEW HOUSES for your workers 


® LABOUR available through a selective 
recruitment scheme 


IAT ARE YOUR DIFFICULTIES? 


Disposing of your existing premises? Lack of suf- 
ficient capital for new building ? 


RHAPS WE CAN HELP 
OR ADVISE YOU! 


| The London County Council in co-operation 
with these towns has set up an Industrial 








Centre at the County Hall, S.£.1, to deal with THETFORD 
London industrialists. Write (ref. VA/G, 3) or 
telephone for more information or an appoint- tate sia 















ment—WaATerloo 5000, Extension 7494 and 
7595 


LONDON 
e 











~ 
! 








ENGINEER 


BUSINESSES and PREMISES 


CHRISTCHURCH, HANTS 
(Fronting Main Line) 
INDUSTRIAL SITE of 1% acres, together with 
buildings containing about 10,000 sq. ft. Man- 
ager’s House. 
Further particulars of : 
LEOPOLD FARMER AND SONS, 
Industrial Property and Plant Specialists, 
Gresham Street, London, E.C.2. 
Telephone : MONarch 3422 (8 — 
7Oil 








| SUBCONTRACTING | 
ACCURATE MACHINING 


also on Models and rr. Ss. 
TURNIN 


™M NG 
JIG BORING PLANING 
PRESS eaaene JIGS oo — 
HORIZONTAL NG 
GIVE US "YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 
ia, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E871 mw 








CASTINGS.—We can save your porous castings. 
ferrous or non-ferrous, by an approved impregnation 
process ; casti treated ; A.I.D. approved. 
—Recupero, Ltd., Sou 
Harrow, Middlesex (Phone, Byron 1178). E575 Mw 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
pam omy ae max. size. We are die 
the cy MYTAGE_ BROS. 
(KNOTTINGLEY), Ltd., Foundry Knotting- 
ley, Yorkshire (Tel.: aoniagtes 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts 
pees coe me aa gg 


yth 
Wen Walk, Clerkenwell, EC! (Phone, TER- 
minus 5113/4). E650 mw 


JOHN DOWNTON 
FOUNDRY & ENG. CO. LTD. 
have capacity available on 
CAPSTAN, CENTRE LATHE, VERTICAL 
BORING, MILLING MACHINES, etc. 
also 
FOUNDRY for hand and machine moulding 
NON-FERROUS CASTINGS 
Chipka Street, Millwall, 
LONDON, E.14. Tel : East 2461. 

E6930 mw 








THE SPECIALIST FOUNDRY 





The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON — 


HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
* 

Manufacturers of the 

ULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 

Tel. 10, 60 & 152 E985 mw 














| BUSINESS OPPORTUNITIES | 


FINANCE AVAILABLE to established Com- 
panies for the Purchase and Sale of Plant, Machinery 
and Equipment.—Dealest Finance Limited, 

Mackenzie Street, Slough, Bucks. E183! O 


DRAWING & DESIGN 
SERVICE 

















FYNLINE PROJECTS, LTD. 
Service for Detailing, g an 
an ha in the Medium, Light, — = ies 
Fields of Mechanical THY 


hould to: 
- inquiries BRUSHPIELD STREET, 
ONDO 


[ AGENctEs | 


ISSION 1S OFFERED which can be quite 
pat ett and permanent adap gay ee 
users of export cases, home trade cases, 
of wood containers. —Contact BOX No. Bist. 
“ The Engineer.” 

ENGINEER EMIGRANT to Adelaide, S. Aus- 


ted Representation or Agency for 
Se eciny or Products. Experienced in 
oo production, machine tools, milling 
soap, machinery. —BOX No. E1836, a 


fagtecer.” 


E1818 s 

















131 
MACHINERY Etc. WANTED 


bape 3 Machines of all Types 
Norman BE. Potts (8’ham ee oy phony, Bene. 
Birmingham 12. ice 8 oe 

Pr 


WANTED, Tube Expanding Machine, Tube Clean- 
ing Machine, 6in. to 8in. Screwing Machine, with 
collapsible head.—Fred Watkins (Boilers), Ltd. 

Coleford, Glos. £997 F 


WANTED.—-SO00kW. Condensing Steam Turbo- 
Alternator Set, 400 p.s.i. steam pressure, 750 deg. F. 
temperature, alternator 343kV., 3 phase, 50 cycles. 





Reply.—BOX No. E7001, “ The Engineer.” ' 
600-1000kW TURBO-ALTERNATOR SET, 
160 p.s.i.g., 100 deg. F. superheat, 10 Ib. back pres- 


sure, preferably 400 volts, 3-phase, 50 cycles.—BOX 
No. E7015, “ The Engineer.” F 


| FOR SALE | 


VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 


One Neals NM 2-ton Mobile Crane, ae 2VTH 
engine, new 1950, fitted with swan neck j 

One Jones Super 40 3-ton Diesel Mobile” Crane, 
30ft. jib, Ruston engine, new 1947, on solids 
recently completely reconditioned and in good 
condition. £1100. 

One Jones Super 40 3-ton Diesel Mobile Crane 
24ft. jib, ~ wi ame on pneumatics, ex Ministry. 
overhauled. 

One Jones KL44 4-ton Mobile Crane, with 241! 
jib, Ruston diesel engine, on pneumatics, new 
1953, completely reconditioned and guaranteed. 

One Coles 6-ton Diesel/Electric Mobile Crane, 
17ft. or 35ft. jib, new 1952, on pneumatics, recent 
major overhaul. 

One Coles 6-ton Diesel/Electric Rail Crane, 40ft 
jib, standard gauge, fully slewing, magnet control 
gear, new 1952, in good condition. 

One yw Grice 7-ton Electric Derrick Crane, 
100ft. jib, 400/3/50 supply, in good condition. 

One 12)- ton Coles Petrol /Electric Fully Mobile 
Crane, with 45/80ft. jib, new 1950, reconditioned 
recentiy. £5500. 

Further details 14, Lower Grosvenor Place, 
London, S. Ww. 1. Telephone: VICtoria 7531, 
3501, 8080, 9886 (15 lines). £483 G 











FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
a 365 cu. ft.; Broomwade 300, 200 and 

ft.; all mo torised. 

200 wr REC FIVERS. stocked up to 9ft. dia., 
100 to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lo: mounted, 
30ft.-70ft. extendable jib ; 4-ton Coles Diesel-Elec- 
tric ; 3-ton Jones Super 40 (3) ; Neals 2-ton Diesel, 
20ft. jibs (2); ick, 5-ton Butters Electric 
travelling type, 90ft. jib; 5-ton Wilson Electric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 5-ton 
Smith, 50ft. jib ; 5-ton Cowans Sheldon, SOft. 
jib; 5-ton jrafton, 38ft. jib; E.O.T. Coliath, 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
S- ten King 29ft. 3in. span; 2-ton Morris, 18ft. 

2-ton Smith, 34ft. span. 

RAILWAY MATERIAL — 150 h.p. Stephenson 
Diesel , fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett i4in. by 22in. and 7in. by 12in. Steam 

; 3 miles 20 Ib. Track, 24in. gauge bogies, 
urnouts, locos., &c. 

STEEL PIPING. ~_$0,000ft., 2in. Galvanised, new ; 
60, .. black new ; -» Sin. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; “2808, 31in. o.d. welded 
flanged ; 3800ft. 2lin. seamiess flanged ; SO0ft.. 
24in. riveted ; 1450ft., 27in. o.d. welded flanged . 

216ft., 48in. riveted ; 2166t., 60in. riveted. 

CAST IRON PIPES. —Large stocks all sizes up to 
24in. flan and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks —~ | — over 5000, imme- 
diate delivery, below ma’ es. Large stock, 
all sizes, Parallel Slide St Stns, ecmateh educing 
and Check Valves, List on request. 

STORAGE TANKS.—300 cylindrical and rectangu 
lar up to 12,000 gallons, for oil and rol, also 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din.; Robertson Straightening Rolls, 
8ft. 6in. b din.; ; Berry Bending Rolls, 7ft. by 4in.; 
Tangye ton Hydraulic Horizontal Straighten- 
ing Press, 15ft. ft. table ; Herbert 3ND Miller, 
6lin. by 15Sin. table; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 
"Phone : Coleford 2271/2, E366 «6 











HOBBING MACHINES 


SYKES VH.14 UNIVERSAL HOBBING 
MACHINES, For spur and worm wheels I4in. 
diameter. Spiral gears 14in. diameter. Max. D.P.6 


F. J. EDWARDS LTD., 


159-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. 
£6924 o 





Classified Advts. continued on page 132 
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130 THE ENGINEER 


SITUATIONS VACANT 


SITUATIONS VACANT 





THE HARLAND ENGINEERING COMPANY LIMITED 
B.E.P. WORKS, ALLOA, SCOTLAND, 


has a vacancy for a 
SENIOR METHODS PLANNING ENGINEER 


An experienced man is required, with thorough knowledge of 
modern heavy/medium machine shop practice. Experience in 
fabrication assembly and jig/Tool design advantageous. Salary 
range £950-£1100 p.a., according to age and qualifications. Post 
is permanent and pensionable, and house can be offered if required. 
Applicants, who should preferably be qualified to H.N.C. 
Standard, are asked to write in confidence, stating full personal 
details, to the Works Manager, B.E.P. Works. E7027 A 














ENGINEERS FOR MANAGEMENT 


e If you are between 30 and 35 years of age, possess a Higher 
National Certificate in Mechanical engineering, and have had 
experience, either in a supervisory or a technical capacity in a 
process industry, we invite you to send us in confidence parti- 
culars concerning yourself and your career to date. 

Owing to continued expansion, we are about to build another 
factory, and so require men with keen brains and the qualities 
of adaptability and leadership to fill various management posts 
either at our existing factory in Stoke or at the projected one 
in Burnley. 

This is an opportunity to join a live, progressive Company in 
which promotion depends strictly on merit alone. 

Please write to (Mr.) A. C. McCombie, 


MICHELIN TYRE CO. LTD., 
STO KE-O N-TRE NT, quoting reference TS4/E. 


E6895 a 











THE WORLD’S LARGEST 
ATOMIC POWER STATION 











The English Electric Company, Limited, at Whetstone, near 


Leicester, have several interesting vacancies for Graduate 





DESIGN ENGINEERS 











having at least three years’ industrial experience, to tackle a wide 
variety of problems associated with various aspects of nuclear 
power. Previous atomic power experience is not essential, and 
men who have worked on complicated machinery, plant and con- 


ventional power station equipment, may well be suitable. 


iwi Att tit ati at citi te tad Piste t ste tee Date Date te te te te be ce te te tee te te tee 
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If you wish to become conversant with this rapidly expanding 
field of engineering, please write, giving full details of qualifications, 
experience and present salary, to Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, quoting reference E1896D. 





ENGLISH ELECTRIC 











E6978 a 
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BROWN AND POLSON LTD 


Manufacturers of Starch 
and its derivatives 


require a 
DEPUTY 
CHIEF ENGINEER 
for their Manchester Plant 


The Engineer's Department em- 
braces Design, Development, 
Construction and Maintenance 
of equipment in Chemical, 
Mechanical and Electrical Engi- 
neering. The site of over 30 
acres includes Wharf and Silos, 
Wet Milling and By-Products 
Division, Glucose Refinery, Dry 
Starch Products Division, Steam 
and Power (Turbo-Alternators) 
House. 


Applications are invited from 
qualified engineers (degree and/ 
or membership of professional 
institution) of considerable expe- 
rience in this field, including 
preventive and/or planned main- 
tenance schemes, age 35/45. 


The Company operates an ad- 
vanced policy in matters of per- 
sonnel and administration. 
Salary and employee benefits are 
good. 
Detailed applications to 

Group Personnel Manager, 

Brown and Polson, Ltd., 
125, Strand, London, W.C. 


E6982 a 








STOTHERT & PITT LTD., 
BATH 


invite applications from 
DESIGNER/DRAUGHTSMEN 


with experience in or akin to any of the 
followin 
VIBRATING ROLLERS, QUARRYING 
PLANT, TRUCK MIXERS, CONCRETE 
MIXERS, ASPHALT PLANTS, CON. 
CRETE BATCHING PLANTS AND 
ALLIED EQUIPMENT 


Local interviews can be arranged but we 
prefer you to visit our works for a tour of 
inspection, when all aspects of the work can 
be seen at first hand. Travelling 
will be paid to selected applicants. “GOOD 
SALARIES will be paid based on experi 
and qualifications. Assistance will > given 
in obtaining housing accommodation where 
required, 

General conditions of employment are 
excellent. Applications, in writing or by 
telephone, giving details of age, experi 
oo =. which will be TREATED 











LIBYAN DEVELOPMENT AGENCY 


POWER STATION 
SUPERINTENDENT 


—BENGHAZI 


_ Engineer with considerable opera- 
tional and maintenance experience 
of oil engines required as Superin- 
tendent of this Station, which is 
being extended to 6 MW. Salary 
£1,300 p.a. Income tax 8%. Flat 
and furniture available. Three- 
year contract offered. Please supply 
full details of education, training, 
qualifications and experience to: 


Messrs. Mackness & Shipley, 
Parliament Mansions, 
Abbey Orchard Street, 

London, S.W.1. 
E7039 a 



















































CANADA 


Brown Boveri (Ca: 
for Engineers vit expen 


TRANSFORMER Deg 
Electrical Enginey 


with at least 5 years’ experi 
design <_< Cost cstimating of gj 
type transformers y ‘ee : 
ratings. This is “7 : id 


Position with  excelf 
advancement. cat prone 


Mechanical Enginey 


or SENIOR DESIG 1 
eel nanny in oll and dy 
ormer design to act as assistant » te 
se ; 
tt ItlONs c 
over £300 per pon Sa ; 
benefits, paid passage, &c. Agp 
be interviewed in U.K. and ate im 
send full particulars to A. 
Stafford Terrace, London, W38, 
will be treated in strictest confidence 











| SITUATIONS WANTD 


ESTIMATING, PROJECT PLANN: 

TRACTING.—Two experienced B 

to working as a team in o 
for offers to undertake above work, 
salaries would be paid, preferably L; 
BOX No. E1843, “ The Engineer.” 

MECHANICAL ENGINEER, A\y 
with car and office, requires Part 
Representation, Lancs., Cheshire, Po 
No. E1842, “* The Engineer.” 


fe ty ag DIRECTOR (39), chief 
engineer for S, wishes to coniée 
Chief Engincer, Engineer Menage 
Process concern or consultant. A. 
A.M.B.LM., G.LStructE., M. 
Building, Sound 





ydraulic machines, overhead cranes, ¢ 
maintenance and installation 


A . of a 
extensive experience in building constrtz 
ing general plant ean, Gane on 
aes os Se aa 

and civi / 
£2600, but scope for future advancemes i 


of and ability more importa 
salary BOX No. E1816, “ The Enginee’j 











MISCELLANEOUS — 








REWARD FOk 
RESEARCH 


Will pay $50 to the first pes 
supplies the name and date of a pws 
containing a description of a vibra” 
feeder. The bowl feeder must be for 
and/or aligning small articles of m 
such as screws, switch componeil 
and have a spiral track for the arti 
elevated, the misaligned artci * 
dropped off the spiral track and the) 
aligned articles delivered to a 
device. The publication mus - 
effective date prior to 14. ! 
information is desired, please mit. 

Charles L. Lovercheck. 
1315 G. Daniel Baldwa 
Erie, Pennsylvania, USA 








FOR HIRE 


L Erection Mast 
LATTICE ——. mg By 


. 30ft. to 150f. 
Se a” Hobart House, G 
W.1 (‘Phone, SLOane 5259). 


THE PROPRIETOR of British Pate 

entitled “INDEXING [ECh 

MACHINE TOOLS,” offers same | 
to ensure practicm = 


Britain.—Inquiries to Singer, 
14 £E, ee n Boulevard, Chicap? * 
U.S.A. 








PRIETOR > British 
is RELEASA!.E TORQUES 
TING APPARATUS,” offers sam 
Seinin inquiries. t aera 

—! o> , 
14 Bn Jackson Bou'-vard, Oba? 


US.A. 















































































tHE 
BUSINESSES and PREMISES 


alge hee a ae 


FOR GROWING INDUSTRIES 


Is your factory old, inconvenient, too 
small, its lease running out? 


Are you short of workers, and are those 
you have badly housed, tired of long 
journeys and loss of time whenever there 
is a traffic hold-up? 


HAVERHILL or THETFORD 


SUFFOLK NORFOLK 


FER YOU 


® SITES for FACTORIES with all services 
® NEW HOUSES for your workers 


® LABOUR available through a selective 
recruitment scheme 


AT ARE YOUR DIFFICULTIES? 


Disposing of your existing premises? Lack of suf- 
ficient capital for new building? 


RHAPS WE CAN HELP 
OR ADVISE YOU! 


The London County Council in co-operation 
with these towns has set up an Industrial 









Centre at the County Hall, S.E.1, to deal with THETFORD 
London industrialists. Write (ref. VA/G, 3) or 
telephone for more information or an appoint- ——— 


ment—WATerloo 5000, Extension 7494 and 
7595. 


LONDON 
e 














ENGINEER 


BUSINESSES and PREMISES 





CHRISTCHURCH, HANTS 
(Fronting Main Line) 
INDUSTRIAL SITE of 1% acres, together with 
buildings containing about 10,000 sq. ft. Man- 
ager’s House. 
Further particulars of : 


LEOPOLD FARMER AND SONS, 
Industrial Property and Plant Specialists, 
46, Gresham Street, London, E.C.2. 
Telephone : MONarch 3422 (8 lines). 
E7011 1 








SUB-CONTRACTING | 
ACCURATE MACHINING 


also on Models and Prototypes, &c. 
MILLING TURNING 
JIG BORIN PLANING 
PRESS TOOLS, JIGS — FIXTURES 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LID. 
ja, AUBERT PARK, LONDON, 
CANonbury 1075. 





oe MW 





CASTINGS.—We can save your porous castings, 
ved impregnation 
; A.LD. approved. 
ecupero, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). BS75 mw 
KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
=— ‘Up to Sf by 8. max. size. We are die 
the eS BROS. 

( (KNOTTINGLEY), Ltd., Knotting- 
ley, Yorkshire (Tel. : Ld, 2743), 4). E948 mw 
PRECISION ENGINEERS.—Personal service for 


Appr Bt sn myth 
Vineyard Walk, 4 E.c.1 (Phone, TER- 
minus 5113/4). E650 mw 





JOHN DOWNTON 
FOUNDRY & ENG. CO. LTD. 
have capacity available on 
CAPSTAN, CENTRE LATHE, VERTICAL 
BORING, MILLING MACHINES, etc. 
also 
FOUNDRY for hand and machine moulding 
NON-FERROUS CASTINGS 
Chipka Street, Millwall, 
LONDON, E.14. Tel : East 2461. 

E6930 mw 








The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON — 


HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 


Manufacturers of the 


‘PULMAC’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 


LUTTERWORTH, Nr. RUGBY 
Tel. 10,60 & 152) pogs mw 














[ BUSINESS OPPORTUNITIES | 


FINANCE AVAILABLE to established Com- 
panies for the Purchase and Sale of Plant, Machinery 
and Equipment.—Dealest Finance Limited, 30, 
Mackenzie Street, Slough, Bucks. E1831 0 








DRAWING & DESIGN 
SERVICE 











FYNLINE PROJECTS, LTD. 
Service for Detailing, Designing and 
Eoee - in the ote, Light, and Precision 
, o! Mechenion! © 
id be sent t to 
BRUSHFIELD STREET, 
ne E1818 s 


[ AGENCIES | 


MISSION 1S OFFERED which can be quite 
ae and permanent for the introduction to 
users of export cases, home trade cases, or any type 
of wood containers. —Contact BOX No. E18t9 

Engineer.” 











Dd 
“ The 
EMIGRANT to Adelaide, S. Aus- 
ae in Representation or Agency for 
Ist cl Machinery or Progam. Eapersnce’ h. 
imediu oduction, machine , mi 
oad. soap, "suchinaty. BOX No. E1836, ba 


Engineer.” 
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MACHINERY Etc. WANTED 


WANTED, Machines of all Types 
PAID. 


ane B. Potts (8"ham R 
orman ( 2 i270, 0836 oad, 
£123 P 


Birmingham 12. VIC. 1 

WANTED, Tube Expanding ye Tube Clean- 
ing Machine, 6in. to 8in. Screwing Machine, with 
collapsible head.—Fred Watkins a, Ltd. 
Coleford, Glos. 1997 F 


WANTED.—SO00kW. Condensing Steam Turbo- 
Alternator Set, 400 p.s.i. steam pressure, 750 deg. F. 
temperature, alternator 343kV., 3 phase, $0 cycles. 
Reply.—BOX No. E7001, “ The Engineer.” ' 


600-1000kW TURBO-ALTERNATOR SET, 
160 p.s.i.g., 100 deg. F. superheat, 10 Ib. back pres- 
sure, preferably 400 volts, 3-phase, 50 cycles.—BOX 
No. E7015, “ The Engineer.”’ F 


| FOR SALE | 


VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 


One Neals NM 2-ton Mobile Crane, Ruston 2VTH 
engine, new 1950, fitted with swan neck jib. 

One Jones Super 40 3-ton Diesel Mobile Crane, 
30ft. jib, Ruston engine, new 1947, on solids 
recently completely reconditioned and in good 
condition. £1100. 

One Jones Super 40 3-ton Diesel Mobile Crane 
24ft. jib, Ruston engine, on pneumatics, ex Ministry. 
overhauled. £1275. 

One Jones KL44 4-ton Mobile Crane, with 24ft 
jib, Ruston diesel engine, on pneumatics, new 
1953, completely reconditioned and guaranteed. 

One Coles 6-ton Diesel/Electric Mobile Crane. 
17ft. or 35ft. jib, new 1952, on pneumatics, recent 
major overhaul. 

One Coles 6-ton Diesel/Electric Rail Crane, 40ft 
jib, standard gauge, fully slewing, magnet control 
gear, new 1952, in good condition. 

One Anderson Grice 7-ton Electric Derrick Crane, 
100ft. jib, 400/3/50 supply, in good condition. 

One 124-ton Coles Petrol/Electric Fully Mobile 
Crane, with _— jib, new 1950, reconditioned 
recently. 

Further details: 14, Lower Grosvenor Place, 
London, S.W.1. Telephone: VICtoria 7531, 
3501, 8080, 9886 (15 lines). E483 G 














FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic, 4ft. to 11ft. 6in. dia., \ ore 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all ie 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. p 

ELECTRIC MOTORS.-150 Totally Enclosed and 
Flameproof Motors up to 1! 

CRANES.—Mobile 10-ton a lorry mounted, 
sy ~70ft. extendable jib ; o Coles Diesel-Elec- 

; 3-ton Jones Super 4b (3 ; Neals 2-ton Diesel, 
20n. jibs (2); Derrick, , FR, Butters Electric 
travelling type, 90ft. jib; 5-tom Wilson Electric, 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. jib; 8-ton Wilson, 35ft. jib; S-ton 
Smith, SOft. jib ; $-ton Cowans Sheldon, SOft. 
jib; ‘S-ton Grafton, 38ft. jib; E.O.T. Coliath, 
40ft. span, 60-ton Clyde, 40-ton Babcock, 10-ton 
Morris ; 5-ton Henderson, 24ft. 74in. span, 1946; 
$-ton King 29ft. 3in. span; 2-ton Morris, 18ft. 
span, 2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—150 h, p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel 0., electric start, flameproof ; 
Peckett I4in. by 22in. and 7in. by 12in. Steam 
Lesens 3 miles 20 Ib, Track, 24in. gauge bogies. 


locos., &c. 

STEEL. ‘PIPING. ~_$0,000ft., 2in. Galvanised, new ; 
60,000ft., black new ; com” 8in. seamless ; 
1000ft., 12in. seamless ; I4in. seamless 
400ft., 18in. riveted ; '280ft., One Stim o.d. welded 
flanged ; 3800ft. 21in. seamless flanged ; SO00ft., 
24in. riveted ; 1450ft., 27in. 0.4. welded flanged : 
216ft., 48in. riveted ; 216ft., 60in. riveted, 

CAST IRON PIPES. —Large stocks all sizes up to 
24in. flan; and s.s, Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, eonsiak educing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and rol, also 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by 4in.; Robertson Straightening Rolls, 
8ft. 6in. b: din.; Berry Bending Rolls, 7ft. by 4in.; 
fans ye ton Hydraulic Horizontal Straighten- 

ess, 15ft. by 3ft. table ; Herbert 3ND Miller, 
élin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwi. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E366 « 





HOBBING MACHINES 


SYKES VH.14 UNIVERSAL HOBBING 
MACHINES. For spur and worm wheels I4in. 
diameter. Spiral gears 14in. diameter. Max. D.P.6 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. 


£6924 a 





Classified Advts. continued on page 132 
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FOR SALE 


ME 


HIGH CLASS 
LATHES 
IN STOCK 


No. 0 DRUMMOND ASQUITH 
Production Lathe, motor drive, with hydraulically 
operated feeds to both tool slides and tailstock ; 
max. dia. of work 6in., max. length between centres 
i2in., h.p. motor 74, 5 spindle speeds 40-135 r.p.m 

10in. REED PRENTICE 20in. Model A, motor 
drive, straight Vee bed, leadscrew, feed and clutch 
shaft, Norton type gearbox, Timken roller bearings, 
metric leadscrew, height of centres 10in., distance 
between centres 80in., swing over bedways 21 tin., 
swing over carriage 15iin.; 16 spindle speeds from 
12-530 r.p.m., spindle bore Ijin 

i24in. BROADBENT SS. and S.C. Lathe, Model 
124. Vee belt motor drive, gap bed, Norton type 
gearbox, dial indicator, height of centres 124in., 
swing over saddle 19in., swing in gap 47in. by 
1Sin., admits between centres 3ft. 6in., spindle bore 
3hin., 12 spindle speeds from 6:7-230 r.p.m.; h.p 
motor 124. 

144in. BROADBENT (as above), height of centres 
144in., swing over saddle 2lin., swing in gap SOin 
by 1Sin., admits between centres 7ft. 6in., spindle 
bore 34in., 12 spindle speeds from 5-5-204 r.p.m., 
h.p. motor 15 

24in. MONARCH Geared Head S.S. and S.C. 
Lathe, type CM, with roller bearing headstock, 

Vee belt motor drive, flame hardened bedways, two 
carriages with compound slide rests with quick 
power traverse, taper turning attachments, swing 
over bed 27tin., swing over carriage 14in., between 
centres 24ft., 16 spindle speeds from 1 5-68 r.p.m 
(can be increased), spindle bore 2in., h.p 
motor 15. 

i4in. SWIFT 12SV5 Surfacing and Boring Lathe, 
with Vee belt motor drive, gap bed, Norton type 
gearbox, four-way tool-holder, height of centres 
12in., swing over bed 28in., swing over saddle 
174in., swing in gap 48in. by 18in., distance spindle 
to face of tool-holder 48in., 18 spindle speeds from 

4-230 r.p.m., h.p. motor 15. 

1Siin. SCHIESS DEFRIES Super-Express Lathe, 
Type YDE, 15iin. height of centres, between 
centres 10ft., with automatic controller, speed range 
from 20-600 r.p.m., swing over bed 344in., swing 
over saddle 22in 

Wiin. HARVEY Long Bed S.S. and S.C. Lathe, 

D.C. motor, drive through variable-speed head- 

stock, 2 saddles with rapid power traverse by 

separate motors, swing over bed 6lin., swing over 

saddles 45in., spindle speeds from 1-2-30°5 r.p.m., 

3-shear bed, 54in. wide, diameter faceplate 74in. 

32in. HARVEY Break Drum Lathe, with sliding bed, 

D.C. motor drive and variable speed headstock, 

Swing in gap 9ft., swing over bed 6Sin., swing over 

saddle Slin., admits between centres (gap fully 

opened) 25ft., speed range 0-75-38 -5 r.p.m. 


NEW LATHES 

84in. MONDIALE Type Celtic Model 17 High 
Speed Lathe, Vee type gap bed, Norton type gear- 
box, swing over bed 17in., swing over cross slide 
104in., swing in gap 25in., distance between centres 
40in., speed range from 22-1000 r.p.m., 2-speed 
motor $/3 h 

10in. MONDIALE Type Celtic Model 20 High 
Speed Lathe, Vee type gap bed, all-enclosed gear- 
box, swing over bed 20in., swing over cross slide 
12in., swing in gap 30in., distance between centres 
@in., number of spindle speeds 18, range of spindle 
speeds from 12-1000 r.p.m., 2-speed motor 


64/4 h.p 
84in. PROGRES Model 1.440 Roller Bearing Spindle 
High Speed Lathe, covered Vee type gap bed, dial 
type gearbox, swing over bed 17}in., swing in gap 
27din., admits between centres 60in., speed range 
11-2-1000 r.p.m., h.p. motor 7. 
10jin. PROGRES Model 1.550 as above, swing-over 
22in., swing in gap 354in., admits between 
centres 60in., speed range from 11-2-1200 r.p.m., 


h.p. motor 9. | 
INSPECTION INVITED. 
IT’S CHEAPER TO BUY NOW 
Full details from :— 
SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, LONDON, S.E.1! 
‘Phone : RELiance 7201. 


S00 


STEAM TURBO-ALTERNATOR SETS 


3000k W., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Turbo-Alternator Set, date 1948, 
designed for 340 p.s.i.g. initially, 600 . Pah. 
ture, also suitable for the following 


E210 G 





tempera 
duties : 
W. Pass-out/Ib/hour Lb Pressure 
60,000 ao 
1x00 40°00 ‘ 
double Pass/out at 
1000k W., 
2500k W., 44/3/90, B.T.H., speed 3000 p.m. 
F., steam consumption epprox. 


2359 . 

2 ew he wits surface condenser, circulat- 
ogemee, Ss. Also suitable for pass-out pressures 
varying between 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.1i2 


Tel. : herds Bush 2070; and 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241. £200 o 





10-TON CAPACITY, 3 motor, cab controlled, 


Multi-Tool 


FOR SALE 





NEW BESCO Demonstration Model High-Duty, 
Double-Geared Guillotine Shearing Machine, 
overcrank type, Model “ R,” capacity 72in. by 
din., mild steel, arranged motor drive 400/440/3/50, 
length of blade 72in. 

ROBERTSON  Power-Operated, Double-Geared 
Gang Slitting Machine, capacity 4in. thickness, 
diameter of shaft 44in., between housings 24in. 

BESCO Type CGF, size 97in. by 4in., Hand-Operated 
Geared Slip Bending Roller, for floor mounting, 
with cast iron side frames and three steel rollers ; 
the front bottom roller is arranged to swing out- 
wards for removing complete cylinders. Weight 
approximately 1380 Ib. 

BESCO Open-End Angle Iron Bending Machines 
Type MI4A, arranged motor drive for 380/420, 
3/50, mounted on baseplate and cast iron floor 
stand, capacity up to I4in. by I4in. by din.; the 
upper roll is made to rise so that complete circles 
may be withdrawn. Weight approximately 10 cwt. 

SUPER SPEED Press, arranged for motor drive 
400/440/3/50, with Reeves variable-speed drive 
unit, rated capacity 10 tons, maximum width stock 
cut-off 9in., maximum length of blank 3in., size of 
die bed 9}in. by I lin. 

NEW BROOM and WADE Motor-Driven Air 
Compressor Unit, comprising type NX vertical, 
single-cylinder, air-cooled air compressor, fitted 
with inlet air filter and air governor, capacity 3 cu. 
feet per minute, delivered at 100 Ib. per square 
inch pressure, arranged motor drive for 380/420 


/50. 

Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. 


E207 G 





ABELSON offer the following equipment for 
immediate delivery : 

Smith $-ton capacity Rail-mounted Steam Loco 
Crane. New 1951 

Fully reconditioned Fowler 
Diesel Locomotive. 

First<lass Barclay 0-4—0 84 H.P. Diesel Loco- 
motive. 

First-class Ruston 0-4-0, 48 HLP., 
Shunting Loco. 

All the above machines suitable for 4ft. 84in. 


150 H.P. 0-4-0 
Diesel 


gauge. 
For further details contact : 

ABELSON AND CO. (ENGINEERS), LTD.. 
COVENTRY ROAD, 
SHELDON, BIRMINGHAM, 26. 

Tel.: SHEldon 2424. 

E7005 G 





TRACTORS.—Three Tractors for sale, one Ford- 
son, year 1942 ; two D2 Caterpillar Tractors, year 
1953.—Can be seen week commencing Monday, 
28th April, at James Kilpatrick and Son, Ltd., 
Lounsdale Works, Meikleriggs, Paisley. Telephone : 
PAI 4264. OFFERS. E1840 G 
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FOR SALE 


TW 


USED “OMA” SL.800 GEAR SHAPING 
MACHINES, maximum diameter of external 
gears with 4in. cutter—8in., with 1 4in. cutter— 
104in., maximum height external and internal 
gears 2in., self-contained motor drive for 340/3/50 
cycles, with guides for helical and straight gears. 

UNUSED “ ORMEROD ” 12in. stroke SLOTTING 
MACHINES, maximum diameter admitted 4ft., 
maximum height Ift. 6in., 2ft. 3in. diameter table, 
with new 10 h.p. motor and starter for 400/440/3/50 
cycles supply. 

USED “DARLING & SELLERS” 104in. GAP 
BED S.S. and S.C. LATHE, to admit 6ft. 2in. 
between centres, spindle speeds 10-226 r.p.m., 
arranged for self-contained motor drive for 
400/440/3/50 cycles supply. 

REBUILT ‘“‘WARD, HAGGAS & SMITH” 
RACK-DRIVEN PLANING MACHINE, table 
surface 8ft. by 2ft. 4in., distance between uprights 
2ft. 7in., distance under cross rail 2ft. 6in., one 
toolbox on cross rail and one side box, self- 
contained motor drive, 20 h.p. motor for 400/440, 
3/50 cycles supply. 


THO* W. WARD LTD. 





ALBION WORKS ae. lee, SHEFFIELD 
"Phone: 26311. *Grams : “ Forward.” 
E214 G 

FOR SALE 


i cu. yd. Rapier 410 Diesel-driven Excavator with 
4-purpose or dragline equipment. 

i cu. yd. Rapier 423 Diesel-driven Excavator with 
Shovel or Dragline equipment. 

1 cu. yd. Rapier 440 Diesel-driven Excavator with 
Shovel or Dragline equipment 

5-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solid rubber tyres. 

5-ton Smith Steam Loco., 4ft. 84in. gauge, 35ft. jib. 

6-ton Standard Rapier Pet./Elec. Mobile Crane on 
solid rubber tyres. 

6-ton Super Rapier Pet./Elec. Mobile Crane on 
solid rubber tyres. 

Chaseside Loadmaster “500” 1 cu. yd. Diesel- 
driven Loading Shovel. New 1957. 


WILLIAM G. SEARCH LIMITED. 


WHITEHALL ROAD, LEEDS, 12 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL) LIMITED, 
HAMMOND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-56 
E6976 G 


METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
~ reduction gearbox, giving a final speed of 

‘I np.m. 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon. 
Tel.: Newport 66941 6 lines). 
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FARMER NORTON din. Centreless Bar 
Turning Machines, with various cutter heads, in 
and out feed bar carriers, &c. M.D. 400/3/50.— 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 


Tel.: 63-7398. 
E185 G 





































STEEL BARs 
Sizes from }in. to ‘in. available in Ving 


suitable for certain : 
tionally low price sys Feinforceney 


COX AND DANKs 
Wad 2y Bri » LTD, 


Sy 






LOUDON 2ift. by 6f. 4i 3 
Machine, double ¢ iume, ine 

_,Lancashire motor drive. New {937 

STIRKE VELOMILE Vertical Borin, 
ing Mill, 62in. side tool turning. =s 

NORMAN E. POTTS (g° 

130, MOSELEY ROAD, Binmiat 

vic, 1278 





ey steel i 
Dept. 115, J. Thorn and Sons, 
Road, Bexleyheath, Kent (Tel., Berleyina)_ 


WELDED STEEL HORIZONTAL sp 
TANKS. 30ft. by ft. diameter (i219 
Five available, ex stock. Reduced prea 

Ltd., Melbourne Street, Bedford i 





























CEM 


“ BENTLEY ”’ Plate Bending Rois 
6ft. by din. up to 10ft. by lin. ms 
Opening end frame for withdrawing a 
cylinders, self-supporting top roll, fag 
control, all rolis of generous dia. frau 
forged steel, full electrical equipmen. 
moderate prices. Early deliveries 


“ SEDGWICK ” Universal Plat 8 
and Folding Machine, 6ft. by tin 

“ EDWARDS" Undercrank Gull 
8ft. by fin. ; 

“ PEARSON "’ Electro Hydrolic Ga 
tine, 8ft. by 4in., for early delivery. 

Fully detailed stock lists avait 
request. 


CHARLES E. MATTHEWS (Machine lf 
LIMITED 

Gladstone Road, Croydon | 

Tel. No : Thornton Heath 17) 
Telegrams : “ Matolco,” Croyise 














YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS. might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 








— RHODES 


For Chemicals, Oils and cooling water 






SIGHT FLOW 
INDICATORS 





Flap type No. 410 which 
shows ‘flow’ or‘no flow’ 
on pumping circuits. 





















are made in 
BRONZE CAST it 
MONEL INCO 
PURE NICKEL 
STAINLESS STt x22 
ANTIMONIAL lb 
NICKEL MOLYBDe 
ALL TYPES AVAILABLE 
SCREWED OR FLANGED 


May we have your 


B. RHODES & SON 
QUEEN STREET, ROMFORD.E 
Telephone: ROMFORD 62333 4 

















Overhead Electric Travelling Crane by Herbert 
Morris, 45ft. Gin, span ; SO0V. D.C., complete with 
Brand New Crab. 
F. BURRILL & CO., 
235a, CATHEDRAL ROAD, 
CARDIFF. 


Tel.; 26100 B6925 a 








Anderton 








WRITE FOR DATA SHEETS TO DEPT. 







ANDERT¢ 
SPRINGS 
BINGLE! 
To!.: 2300, 0818 
Gram: CIRCLIPS, 













CIRCLIPS 


























2, 1958 


RIAL 


phone: 
3422 (8 lines) 


blic Issue, 
Balance 
surance and other purposes. 


INVESTMENTS AND MORTGAGES 
ARRANGED 


RESHAM STREET, 
ONDON, E.C.2. 


Telegrams: 
Sites, London 


Sheet, 


JONEERS & VALUERS 
—_—_———— 
ESTABLISHED 1877 


LEOPOLD 
RMER & SONS 


conduct 


NOTION SALES 


ANT, MACHINERY AND 
PROPERTIES 


and 
/ALUATIONS 


Stock Exchange 
Probate 



















Established 1807 


LER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


E & VALUATION 


OF 


§ and MANUFACTORIES 
\GINEERING PLANT 

and MACHINERY 
LOYD’S AVENUE, 
LONDON E.C.3. 
ROYAL 4861 














| FOR SALE | 





















0 Type 
vin d and 
ke make 


*22 040 
Barclay 
040 


Barclay 
040 

Barclay 
Barclay 
Barclay 


x 22 


) 
x22 


—_ 
ry, man 
ene 











under tr 


load, : 
‘aoe f 


tin , T.p.m. 





Fuller specification available. 





When 
built 


1950 


M LOCOMOTIVES FOR SALE 


Work 
ing 
pres- 
sure 
psi 
160 


we —L. being recently in service and 
Insurance reports available. 
R. S. HAYES, LIMITED, 
mince ND, GLAMOR GA 
HONE: BRIDGEND Sty 


bz 


SRR RK EERE BE 





oe 


shaft h.p. 


Cost £10,700 each 














OFFER CANNOT BE REPEATED 


Cent reduction for “ Frustrated Export 
ise,” unused. Export crated. 


2 RPHX Series 1 Package 


hen running at specified speed, i.e. 1000 
Opical conditions. 


( periods of one hour, 


accept £6400 each 
ER TRADING ( (Southsea), LIMITED, 
4rmion Road, Portsmou' 
"Phones : 71435/6. 





400 


440) 
1000 


THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 


AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anD MACHINERY 








20, Hanover Square, W.1. 


Telephone : MAY fair 3771 
(Factory Department : Ext. 17) 











FOR SALE | 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and = oma PRESS, table 


18ft. by 10ft., = 

2000-ton DOWN-S ROKE. HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 

1000-ton DOWN-STROKE | poy by Loewy Eng., 
ram 27in. dia., bed 40i 

650-ton DOUBLE- SCION DRAWING PRESS, 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 
contained pump unit. 


MANY OTHER HYDRAULIC PRESSES OF ALL 
TYPES 


REED BROTHERS (ENGINEERING), Ltd., 
Replant Works, 
Woolwich Industrial Estate, 
Tele mee ae h 7611/6. 
ic 
_— nein E7014 o 





NO. 23 COCHRAN BOILER, 105/b. W/P, 
—s Ib. evaporation, with mountin teed 
um 1942. —— delivery ex Birmi 





“E1799 o 


ingham 
Works s.—Abelson and Co. (Eng.), Ltd., 60, Clapham 
oad, London, S.W. § (REL janes 7081). G 


ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 
Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





i33 
AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


B. L. JUDSON, F.R.1.C.S., F.A.1. 

8. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 8S. CHEAVIN, F.A.1. 

G, B, GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9 REX PLACE, LONDON, W.1. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 








N 


Distington, Cumberland. 
Tenders must be submitted by May 19. 


precisely which tender is required. 





- & « 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


Main Location Auctioneers 
May 7-8 Machine tools and Technical Stores Sub- SHOULER & SON 
miscellaneous stores, Depot, Old Dalby, Mel- (Dept. L), 1, Norman 
including sewing ma- ton Mowbray, Leics.(Sale Street, Melton Mowbray, 
chines, paint, etc. at Melton Mowbray.) Leics. (Tel.: 81.) 
May 12-16 Vehicles, lifting M.O.S. Storage Depot, WALKER, WALTON & 
equipment, trailers, Ruddington, Notts. HANSON (Dept. L), 
motor cycles, etc. Byard Lane, Bridlesmith 
Gate, Nottin 
oS 47271.) 
May 15 Miscellaneous stores, General Stores Sub- HARR i SON & 
including furniture, Depot, wa, Nr. HETHERINGTON, 
hand tools, etc. Carlisle. (Sale at County LTD. (Dept. L), Botcher- 
Hall, Carlisle.) ate, Carlisle, 
(Tel.: 26292/3.) 
May 22 Misceilaneous stores, M.O.S. Storage Depot, RUSSE BALDWIN 
including :-— Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
L), ge. ey Here- 
ford. 4366.) 
Large quantity of tyres and inner tubes, A.E.C., Standard, seen Humber, 
Commer, Hillman, Karrier and other petrol and diesel engines, large quantity 
of ball and roller bearings, M/T spares and equipment, marine engines and 
boat spares, diesel engined road roller, concrete mixers, petrol-driven mobile 
conveyor, water pump, electric cable, electrical and wireless equipment, 
household furniture and bedding, armoured hose, Adcock & Shipiey 2lin. 
drilling machine, etc. 
May 29-30 Saivoelaesens stores, No. 1 E.S.D., Long LOCKE & ENGLAND 
including electrical Marston, Nr. Stratford on vgs. L), 116, — 
i etc. Avon, War * 
(Tel.: 2833. 2 
June 3 Machine tools, cranes M.O.S. Sub-Depot, Lily J. H. NORRIS & SON 
and miscellaneous —_ Byley, Middlewich, (Dept.L), 9, Albert Square, 
stores, including fur- Cheshire. (Sale at New Manchester, 2. 
niture, etc. Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 
June 6 Miscellaneous stores. Returned Stores Depot, FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex Street, Colchester, Essex. 
(Tel.: 3171.) 


Catalogues (Is. each—P.O.s.) available only from the auctioneers shown above. 


SALES BY TENDER 


1. Machine tools comprising :—radial and pillar drills, surface grinders, centre and turret lathes, 
vertical and universal millers, shapers, slotters, welders, etc., located at Nottingham. 


One unused continuous TRICHLOROETHYLENE gas heated degreasing plant by I.C.1, 
Ltd., with automatic loading and unloading, complete with 24 degreasing baskets, located at 


Application for Tender Forms should be made to the Ministry of Supply, Directorate of 
Disposals, First Avenue House, High Holborn, London, W.C.1. 





Applicants should indicate 
E975 3 














| FOR SALE | 


TWO NEARLY NEW POWERFUL 
CRANES 

90-ton Electric Travelling Goliath Crane, 106ft. 

‘teel construction, electrics 

2S eho Tested by Lloyds to 

ieee Electric Portal Wharf Crane, built 1945 ; 35 


6Oft. fixed radius, 85ft. height of lift, rail gauge 
sone ae ae —— gauge irack, elec- 


ra Pritt ‘ith NEERING). L 
with 
REE ED MOTHERS (ED (ENGINEERING 
Replant Works, Woolwich a 


Londo: i a 
Telephone : mls 7611/6 





E7016 o 





OCHRAN NO. 19, 3000Ib. p.h., 150 W.P., 
ecalled a late a. never steamed abo ve 2/3rds 





Schsbuty Road, E12. E1837 6 








| FOR SALE | 


WERNER-PFLEIDERER MIXERS 


ONE S5ft. Gin. by 4ft. 9in. by 2ft. Se Daas tae 
Jacketted Tilting Mixer, powered tilting, di 
ose New! 55 h.p. slipring motor, 400v/ 

MR sin bs Gy tn, by 1 Sin. dag 
tto. 
ag chamber and bronze mixing shafts and 
blades, hand tilting, vee rope drive through 





BOTH EXCELLENT CONDITION. 
DELIVERY: EX STOCK. 

G. E, SIMM (MACHINERY) LIMITED, 
27, BROOMGROVE ROAD, 
SHEFFIELD, 10. 

Telephone : 64436-7-8. 
Telegrams ; “ # 
B6831 o 





oan nna casey mi 

















THE ENGINEER 


Harland & Wolff, Clyde Foundry, Govar 
GLASGOW. 


Hepworth & Grandage, Ltd., BRADFO 
Send your enquiry Johnsons Rolls Limited, 
WEST BROMWICH, Staffs. 
Lake & Elliot, Ltd.,. BRAINTREE, Esse 
' ti . G G Iron Lloyds (Burton) Ltd., BURTON-ON-TREN 
or cas ings in J & John M. Moorwood, Ltd., SHEFFIELD 
Pease & Partners Ltd.,. MIDDLESBROUGH 
S. Russell & Sons, Ltd., LEICESTER 


to one of these licensed AN 


TODMORDEN, Lancs. 


Sheepbridge Equipment, Ltd., 


producers | | CHESTERFIELD 


Andrew Strang & Co. Ltd., 
HURLFORD, Ayrshire. 








Robert Taylor & Co. (Ironfounders) Ltd 
LARBERT, Stirlingshire. 


J. Gordon Alison & Co. Ltd., BIRKENHEAD ) 
| Richard Thomas & Baldwins, Ltd., SWANSEA 
Argus Foundry, Ltd., GLASGOW 
John Williams & Sons (Cardiff) Ltd., 
Armstrong Whitworth (Metal Industries) Ltd CARDIFF. 
GATESHEAD-UPON-TYNI 
Henry Balfour & Co. Ltd., LEVEN, Fife 
Birmidal Developments, Ltd., BIRMINGHAM, 32 
Bradley & Foster Ltd., DARLASTON, Staffs 
Brightside Foundry and Engineering Co. Ltd., SHEFFIELD | 
British Rollmakers’ Corporation, Ltd., CREWE 
Cooper Brothers, Ltd., BURNLEY, Lancs 
Davy & United Roll Foundry Ltd., Billingham, Co. Durham 
Duport Foundries, Ltd., TIPTON, Staffs 
Ferranti, Ltd., HOLLINWOOD, Lancs - 


Fullwood Foundry Co. Ltd., MOSSEND, Lancashire 


Glanmorfa Foundry and Engineering Co. Ltd., LLANELLY ae S 


oe, 


R. Goodwin & Sons (Engineers) Ltd 
STOKE-ON-TRENT 


4 ~— THE MOND NICKEL COMPANY LIMITED Thames House Millbank London : 





and lalhug of Galvanizing 


here's another 


BIG JOB 
ready on TIME 


Our technical staff 

will be pleased to deal with 
any Galvanizing problem 
you care to submit. 


_ Kings Norton 4211/2 


MIDLAND GALVANIZERS LLMITED 


Kings Norton Factory Centre - Birmingham 30 
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FOR A QUICKER TURN ROUND 
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In these days of high shipping ct 
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loading and unloading at the docksides 









of paramount importance. 
John Smith Hose Handling Derricks 
expressly designed for the speedy shif 
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tankers in this country, and for the 
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loading of outgoing tankers at Miéé 
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Eastern ports. The upper illustration si 
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a John Smith installation at Qué 


Elizabeth Il Dock, Eastham, while 
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lower one is of one in use at Gosport, fia 


... use JOHN SmitH 
Hose Handling Derricks 


JOHN SMITH (KEIGHLEY) LTD. P.O. BOX 21 THE CRANE WORKS : KEIGHLEY ‘V . 
Telephone : Keighley 2283 (4 lines) Telegrams : Cranes, ¥# 


London Office : Buckingham House, 19/21, Palace St., (off Victoria St.), London S.W.1. Telephone: Tate Gallery 0377/8 
Southern Counties Office : Brettenham House, Lancaster Place, Strand, London W.C.2. Telemune : Temple Bar 1515 
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TRUCK MOUNTED 


















To be seen in public for the first time at 
the Mechanical Handling Exhibition—the 
versatile M.E.11—Smiths eagerly-awaited 
new truck crane—designed to give you 
lifting power in the right place at the right 
time. Having a sectional boom, extensible MECHANICAL HANDLING 
from 25 to 65 feet, lifting 8 tons at EXHIBITION 

Oft. radius, the M.E.II can also be fitted 
with standard excavator equipment. 
Don't miss Stand 78 ! 
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TWO SHILLINGS 








The foundation of stability 


In West's Shell Piling System, the bearing capacity of each pile 
can be calculated because the pile shell is driven to a pre-determined 
dynamic ‘‘set’’ in the load-bearing stratum. Stability is therefore 
assured. Moreover, since the reinforced concrete pile core is cast 
after driving is complete, the consolidating effect of the positively 
driven pile is retained without setting up stresses in the core. 
This modern mobile system has been used to support many 
different structures including steelworks, factories, gas and electricity 
installations, bridges, flats and houses. It is fully described in our 
latest publication Foundation Engineering. Please write for a copy 
mentioning this announcement. 
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WEST’S PILING & CONSTRUCTION CO, LTD 
Foundation Specialists Design & Construction in Reinforced Concrete 
BATH ROAD, HARMONDSWORTH, MIDDX. __Tel.: WEST DRAYTON 2288 
BRANCHES IN LONDON * BIRMINGHAM * MANCHESTER - GLASGOW 
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